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An epitome 



(57) [Abstract] 

[Technical problem] Detect correctly the "on" period of the alternating voltage by which phase control was 
carried out, and offer the discharge lamp lighting device which realizes stable dimming actuation. 
[Means for Solution] The AC/DC transducer 5 which changes into a direct current alternating voltage by which 
phase control was carried out with a dimmer 2, The DC/AC transducer 6 which changes an output of said 
AC/DC transducer 5 into a RF, is impressed by discharge lamp, and carries out the intermittent drive of the 
discharge lamp, Generate a dimming command signal which carries out the intermittent drive of said DC/AC 
transducer 6, and it has the dimming control section 7 which outputs said dimming command signal to the 
DC/AC transducer 6 through a photo coupler 9. And said turn-on of voltage by which phase control was 
carried out and timing of a turn-off, and ON of a drive of said DC/AC transducer 6 and timing with OFF are 
synchronized, respectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the electrodeless discharge lamp lighting device which it is the electrodeless discharge lamp 
lighting device characterized by providing the following, and said dimming control section detects [ lighting 
device ] said turn-on and turn-off of alternating voltage by which phase control was carried out, and 
synchronizes substantially timing of said turn-on and lighting of an intermittent drive of said DC/AC 
transducer, and timing of said turn-off and putting out lights of an intermittent drive of said DC/AC 
transducer, respectively. An electrodeless discharge lamp An AC/DC transducer which changes and outputs 
with a dimmer alternating voltage by which phase control was carried out to direct current voltage A DC/AC 
transducer which carries out the intermittent drive of said electrodeless discharge lamp in a lighting period 
which said direct current voltage is changed [ period ] into high-frequency voltage, and makes said 
electrodeless discharge lamp turn on with the high-frequency voltage concerned, and a putting-out-lights 
period which switches off said electrodeless discharge lamp A dimming control section which outputs a 
dimming command signal which changes a ratio of a lighting period and a putting-out-lights period into said 
DC / AC transducer 

[Claim 2] Said DC/AC transducer is an electrodeless discharge lamp lighting device according to claim 1 which 
carries out the intermittent drive of said electrodeless discharge lamp in a lighting period which makes said 
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electrodeless discharge lamp impress and turn on said high-frequency voltage, and a putting-out-lights period 
rclatsT^H nrTAn a r g °1 5aid ^^oy voltage and switches off said electrodeless discharge lamp, 
i PSS 1*2 DC/AC transducer ,s an electrodeless discharge lamp lighting device according to claim 1 which 
is with a I ghfng penod wh.ch changes said direct current voltage into high-frequency voltage which said 
electrodeless discharge lamp turns on, and is impressed to said electrodeless discharge lamp, and a putting- 
out-l.ghts penod wh.ch changes said direct current voltage into high-frequency voltage which said 
electrodeless discharge lamp does not turn on, and is impressed to said electrodeless discharge lamp, and 
carries out the intermittent drive of said electrodeless discharge lamp 

[Claim 4] Said DC/AC transducer is an electrodeless discharge lamp lighting device according to claim 1 which 
carries out the intermittent drive of said electrodeless discharge lamp in a putting-out-lights period which 
passes current fewer than said lighting period to a lighting period which makes said electrodeless discharge 
lamp turn on. and said electrodeless discharge lamp, and is switched off to them by changing voltage between 
the gate sources of said sw.tching element, when it has at least one switching element, said direct current 
voltage ,s changed into high-frequency voltage and it is impressed by said electrodeless discharge lamp 
LCIa.m 5J Said dimming control section is an electrodeless discharge lamp lighting device according to claim 1 
equipped w.th a photo coupler as a means to transmit said dimming command signal to said DC/AC transducer. 

[Claim 6] A non-electrode fluorescent lamp and a lighting circuit which impresses high-frequency voltage to 
said non-e ectrode fluorescent lamp. It has a mouthpiece electrically connected to said lighting circuit, and 
said non-electrode fluorescent lamp, said lighting circuit, and said mouthpiece are assembled by one Said 
lighting c.rcu.t Sa.d direct current voltage is changed into high-frequency voltage with an AC/DC transducer 
wh.ch changes and outputs with a dimmer alternating voltage by which phase control was carried out to direct 
current voltage. With the high-frequency voltage concerned DC / AC transducer which carries out the 
intermittent dnve of said electrodeless discharge lamp in a lighting period which makes said electrodeless 
discharge lamp turn on, and a putting-out-lights period which switches off said electrodeless discharge lamp A 
d.mm.ng control section which outputs a dimming command signal which changes a ratio of a lighting period ' 
and a putt.ng-out-l.ghts period is included in said DC/AC transducer. Said dimming control section Said turn- 
on and turn-off of alternatmg voltage by which phase control was carried out are detected. Timing of said 
turn-on and l.ghting of an intermittent drive of said DC/AC transducer. An electric bulb form radio pole 
fluorescent lamp which synchronizes substantially timing of said turn-off and putting out lights of an 
intermittent dnve of said DC / AC transducer, respectively. 

[Claim 7] Said dimming control section is an electric bulb form radio pole fluorescent lamp [ equipped with a 
dimming s.gnal .nput part which inputs alternating voltage by which phase control was carried out with said 
dimmer, a photo coupler connected to the dimming signal input part concerned, and the dimming command 
s.gnal I sect.on wh.ch transmits said dimming command signal from the photo coupler concerned to said DC/AC 
transducer ] according to claim 6. . 
[Claim 8] It is the discharge lamp lighting device which is a discharge lamp lighting device characterized by 
prov.d.ng the foNowmg. and said dimming control section detects said turn-on and turn-off of alternating 
voltage by wh.ch phase control was carried out. and maintains uniformly the amount of gaps of timing of said 
turn-on and hght.ng of an intermittent drive of said DC/AC transducer, and timing of said turn-off and putting 
out l.ghts of an mterm.ttent drive of said DC/AC transducer. A discharge lamp An AC/DC transducer which 
changes and outputs with a dimmer alternating voltage by which phase control was carried out to direct 
current voltage A l.ghting period which said direct current voltage is changed [ period ] into high-frequency 
voltage, and makes sa.d d.scharge lamp impress and turn on the high-frequency voltage concerned A DC/AC 

^n^ r J * ? ' ntermittent drive of said disch ^e 'amp in a putting-out-lights period which 

suspends generating of sa.d h.gh-frequency voltage and switches off said discharge lamp, and a dimming 
control section wh.ch outputs a dimming command signal which changes a ratio of a lighting period and a 
putting-out-hghts period into said DC/AC transducer 

[Claim 9] It is the discharge lamp lighting device which is a discharge lamp lighting device characterized by 
prov.d.ng the foHow.ng, and said dimming control section detects said turn-on and turn-off of alternating 
voltage by wh.ch phase control was carried out. and maintains uniformly the amount of gaps of timing of said 
turn-on and l.ghtmg of an .ntermittent drive of said DC/AC transducer, and timing of said turn-off and putting 
out l.ghts of an .nterm.ttent dnve of said DC/AC transducer. A discharge lamp An AC/DC transducer which 
changes and outputs w.th a dimmer alternating voltage by which phase control was carried out to direct 
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current voltage A lighting period which changes said direct current voltage into high-frequency voltage which 
said discharge lamp turns on, and is impressed to said discharge lamp A DC/AC transducer which carries out 
the intermittent drive of said discharge lamp in a putting-out-lights period which changes said direct current 
voltage into high-frequency voltage which said discharge lamp does not turn on, and is impressed to said 
discharge lamp, and a dimming control section which outputs a dimming command signal which changes a ratio 
of a lighting period and a putting-out-lights period into said DC/AC transducer 

[Claim 10] It is the discharge lamp lighting device which is a discharge lamp lighting device characterized by 
providing the following, and said dimming control section detects said turn-on and turn-off of alternating 
voltage by which phase control was carried out, and maintains uniformly the amount of gaps of timing of said 
turn-on and lighting of an intermittent drive of said DC/AC transducer, and timing of said turn-off and putting 
out lights of an intermittent drive of said DC/AC transducer. A discharge lamp An AC/DC transducer which 
changes and outputs with a dimmer alternating voltage by which phase control was carried out to direct 
current voltage A DC/AC transducer which carries out the intermittent drive of said discharge lamp in a 
putting-out-lights period which passes current fewer than said lighting period to a lighting period which makes 
said discharge lamp turn on by changing voltage between the gate sources of said switching element when it 
has at least one switching element, said direct current voltage is changed into high-frequency voltage and it is 
impressed by said discharge lamp, and said discharge lamp, and is switched off to them A dimming control 
section which outputs a dimming command signal which changes a ratio of a lighting period and a putting-out- 
lights period into said DC / AC transducer 

[Claim 1 1] Said dimming control section is the discharge lamp lighting device of any one publication often from 
claim 8 which detects said turn-on and turn-off of alternating voltage by which phase control was carried out, 
and maintains substantially said amount of gaps of timing of said turn-on and lighting of an intermittent drive of 
said DC/AC transducer, and timing of said turn-off and putting out lights of an intermittent drive of said 
DC/AC transducer to zero. 

[Claim 12] Said dimming control section is the discharge lamp lighting device of any of claims 8-10 which are 
equipped with a photo coupler as a means to transmit said dimming command signal to said DC/AC transducer, 
or one publication. 

[Claim 13] Said discharge lamp is the discharge lamp lighting device of any of claims 8-10 which are the owner 
electrode fluorescent lamps which have an electrode, or one publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an electrodeless discharge lamp 
lighting device, an electric bulb form radio pole fluorescent lamp, and a discharge lamp lighting device. It is 
related with the lighting device which modulates the light of a lamp especially with the dimmer for incandescent 
lamps. 
[0002] 

[Description of the Prior Art] Since effectiveness is high and long lasting compared with an incandescent lamp, 
the fluorescent lamp has spread through an earth environmental protection list widely from a viewpoint of 
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TnTr^T 1 - effi r '^^ MoreoVer ' * is in the trend ^ugh which the handiness which is observed as the 

used^itT g . g h S °,r e 8t 3 reSidenC6 ' 3 h ° tel ' 3 restaurant - tc.- -Places with an electric bulb, and can be 
used as ,t « also has the compact self-ballasted fluorescent lamp with which the fluorescent lamp and the 
lighting circuit were unified, and it spreads increasingly in recent years 

Sinn U «fr? r t a n0n - elect u rode comDact self-ballasted fluorescent lamp without an electrode attracts 
attention as the light source with a life several times economical from a ******** compared with the compact 

J^^eZ^ ' amP ^ COnVenti ° nal ° Wner dectrode ' and * is in the orienta^rwNch need 
[0004] On the other hand, in order to consider as the comfortable light environment which is performing 
various life actions and was doubled with it being as enjoying a happy circle with a family **** [ and ] at these 
life actions, considering as brightness suitable to each field is called for. [ that people read a book in a 

^^ell^but^ 0386 ° f e ' eCtri S bU ' b ' bHghtneSS iS 6aSi,y cha "* ea ble ^ using the commercial 
d mmer for electric bulbs. Dimming of an incandescent lamp has a common method of using the dimmer for 

electric bulbs, in order to input into an incandescent lamp the method, i.e.. the voltage by which phaTe control 

the 2 A th h ng h bnghtn r S ^ tUming ° n ' tUming ° ff S ° UrCe -Power-supp.y y vo.tage P and changing 

*1 r«l of J Alth ° ugh |f chan 1 g,ng brightness on the other hand using the existing dimmer for electric bulbs in 
the case of a compact self-ballasted fluorescent lamp as well as the case of an electric bulb is called for 
since luminescence of a fluorescent lamp is based on discharge, it is difficult for realizing the fluorescent'lamo 
which can modulate the .light of the level which can actually be used only by adjusting a supply "Xe like T 
electric bulb (for example, the patent reference 1 . 2. and 3 and 4 reference). * 

[Patent reference 1] JP1 1-1 1 1486.A [the patent reference 2] The patent No. 2831016 official report [the 
patent reference 3] JP.2-1 99796.A [the patent reference 4] JP.2000-268992 A [0006] 
hri r It'nT e vl° 5? SOlV6d ^ ^1 Invention] In res P° nse to the needs of the user who wants to change 
iKrimm f 6 ♦ 1 l eCtnC J bu J b recent 'y using the --ting dimmer for electric bulbs, it connected 
with the dimmer for electric bulbs and the compact self-ballasted fluorescent lamp of the owner electrode 
which can carry out dimming ghtmg was developed (patent reference 1). However, the actual condition is that 
yet developed ^ ^ self - bal,ast ^ fluorescent lamp of a non-electrode is not 

Ean h«m«H ZFt"* °" ° f the fluorescent la "P of said owner electrode whose 

blVin " m ° dulated ' *! s A^'-escent lamp is connected and used for the commercial dimmer for electric 

iftuJ^H wh y h a H SeS - T S ? aSe - ° Ugh tHe Mght mUSt haVe been ab,e to been theoretically modulated even 
if -t used which dimmer for electnc bulbs as a commercial dimmer for electric bulbs, depending on the dimmer 
for electnc bulbs, dimming lighting of the lamp could not be carried out normally, bui invention-in-this- 

^ 3CtUal tria ' ^ f3Ult ° f CHIRAT SUKI or being hard to turn on a • 

o^Vnrll inV t1 ti0n ? °r ering , electrode,ess disc harge lamp lighting device, electric bulb form radio 
pole fluorescent lamp, and d.scharge lamp lighting device for solving the technical problem mentioned above 

aquation 8 ' ^ ° f G ~ V *" °" °* CHIRATSUKI or '^ting. and realize stable dimming 

S^Th r ' L nV ! nti0n SUPP 'i eS e ' eCtriCal 6nergy thr0Ugh between the whole term of the "on" period 
of the voltage by which phase control was carried out. and sets it as other purposes to make a dimming range 

[00i e 0] m ° re C ° mPared W ' th the conv entional lighting device by making it turn on a discharge lamp 

ohl a l S f ° r .^°' Ving the Prob,er " ] An electrodeless discharge lamp lighting device concerning this invention 
AC/DC *Z I f cu .^ n V VOltage in *° high-frequency voltage with an electrodeless discharge lamp and an 
AC/DC transducer which changes and outputs with a dimmer alternating voltage by which phase control was 
carried out to direct current voltage. With the high-frequency voltage concerned DC / AC SridSc^lS 
de^odel, e H .' nterm,tt r nt dr j Ve ° f Said e '-trode.ess discharge lamp in a lighting period wh ch makes t d 
e ectrodeless d.scharge lamp turn on. and a putting-out-lights period which switches off said electrodeless 
which a out 'r, P ; V 5 an eleCtr0de '- S disch arge lamp lighting device equipped with a dimming cent " section 
which outputs a dimming command signal which changes a ratio of a lighting period and a putting-out-lights 
voT^Jh S h h / AC transducer - Said dimmin S control section Said turn-on and turn-off of^ernatTng 
voltage by wh.ch phase control was carried out are detected, and timing of said turn-on and lighting of an 
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intermittent drive of said DC/AC transducer and timing of said turn-off and putting out lights of an 
intermittent drive of said DC/AC transducer are synchronized substantially, respectively. 

[001 1] In a certain suitable operation gestalt, said DC/AC transducer carries out the intermittent drive of said 
electrodeless discharge lamp in a lighting period which makes said electrodeless discharge lamp impress and 
turn on said high-frequency voltage, and a putting-out-lights period which suspends generating of said high- 
frequency voltage and switches off said electrodeless discharge lamp. 

[0012] Moreover, in a certain suitable operation gestalt, said DC / AC transducer are with a lighting period 
which changes said direct current voltage into high-frequency voltage which said electrodeless discharge lamp 
turns on, and is impressed to said electrodeless discharge lamp, and a putting-out-lights period which changes 
said direct current voltage into high-frequency voltage which said electrodeless discharge lamp does not turn 
on, and is impressed to said electrodeless discharge lamp, and carries out the intermittent drive of said 
electrodeless discharge lamp. 

[0013] Furthermore, in another suitable operation gestalt, said DC/AC transducer has at least one switching 
element, and when said direct current voltage is changed into high-frequency voltage and it is impressed by 
said electrodeless discharge lamp, it carries out the intermittent drive of said electrodeless discharge lamp by 
changing voltage between the gate sources of said switching element in a putting-out-lights period which 
passes current fewer than said lighting period to a lighting period which makes said electrodeless discharge 
lamp turn on, and said electrodeless discharge lamp, and is switched off to them. 

[0014] Moreover, as for said dimming control section, it is desirable to have a photo coupler as a means to 
transmit said dimming command signal to said DC/AC transducer. 

[0015] A lighting circuit where an electric bulb form radio pole fluorescent lamp concerning this invention 
impresses high-frequency voltage to a non-electrode fluorescent lamp and said non-electrode fluorescent 
lamp, It has a mouthpiece electrically connected to said lighting circuit, and said non-electrode fluorescent 
lamp, said lighting circuit, and said mouthpiece are assembled by one. Said lighting circuit Said direct current 
voltage is changed into high-frequency voltage with an AC/DC transducer which changes and outputs with a 
dimmer alternating voltage by which phase control was carried out to direct current voltage. With the high- 
frequency voltage concerned DC / AC transducer which carries out the intermittent drive of said 
electrodeless discharge lamp in a lighting period which makes said electrodeless discharge lamp turn on, and a 
putting-out-lights period which switches off said electrodeless discharge lamp, A dimming control section 
which outputs a dimming command signal which changes a ratio of a lighting period and a putting-out-lights 
period is included in said DC/AC transducer. Said dimming control section Said turn-on and turn-off of 
alternating voltage by which phase control was carried out are detected, and timing of said turn-on and lighting 
of an intermittent drive of said DC/AC transducer and timing of said turn-off and putting out lights of an 
intermittent drive of said DC/AC transducer are synchronized substantially, respectively. 
[0016] As for said dimming control section, it is [ said dimming control section ] desirable to have a dimming 
signal input part which inputs alternating voltage by which phase control was carried out with said dimmer, a 
photo coupler connected to the dimming signal input part concerned, and the dimming command signal section 
which transmits said dimming command signal from the photo coupler concerned to said DC/AC transducer. 
[0017] An AC/DC transducer which the 1st discharge lamp lighting device concerning this invention changes 
into direct current voltage alternating voltage by which phase control was carried out to a discharge lamp with 
a dimmer, and is outputted, A lighting period which said direct current voltage is changed [ period ] into high- 
frequency voltage, and makes said discharge lamp impress and turn on the high-frequency voltage concerned, 
A DC/AC transducer which carries out the intermittent drive of said discharge lamp in a putting^out-lights 
period which suspends generating of said high-frequency voltage and switches off said discharge lamp, It is a 
discharge lamp lighting device equipped with a dimming control section which outputs a dimming command 
signal which changes a ratio of a lighting period and a putting-out-lights period into said DC / AC transducer. 
Said dimming control section Said turn-on and turn-off of alternating voltage by which phase control was 
carried out are detected, and the amount of gaps of timing of said turn-on and lighting of an intermittent drive 
of said DC/AC transducer and timing of said turn-off and putting out lights of an intermittent drive of said 
DC/AC transducer is maintained uniformly. 

[0018] An AC/DC transducer which the 2nd discharge lamp lighting device concerning this invention changes 
into direct current voltage alternating voltage by which phase control was carried out to a discharge lamp with 
a dimmer, and is outputted, In a lighting period which changes said direct current voltage into high-frequency 
voltage which said discharge lamp turns on, and is impressed to said discharge lamp, and a putting-out-lights 
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not turn on h , C n h H angeS "IT* CU,Tent V °' tage ^ W^rwney voltage which said discharge lamp does 
by wh.ch phase control was carried out are detected, and the amount of gaps of ti^g of ^7^-1^6 

itTTt " ° UtPU r ed ' Wh6n * 31 ,6aSt ° ne Switchin S e,ement - ™* direct current vS^. 32^ 
into high-frequency voltage and it is impressed by said discharge lamp, by changing voltage between the 2te 
sources of said switching e.ement DC / AC transducer which carries out the Jer JneTdriTof sa^ 
discharge lamp ,„ a putting-out-lights period which passes current fewer than said lighting ^period to a lighting 
period wh.ch makes said discharge .amp turn on, and said discharge lamp, and is switched off them is a 

l * m l ,,ght,ng device equipped with a dimming control section which outputs a dimming command 
signal which changes a ratio of a lighting period and a putting-out-lights period into said D cTaC ^ transducer 

ctrieS^ T " 7* ° f ^ by Which ^ ' was 

of ^ HP /I n t deteC j ed ' 3nd * he amount of eaps of timing of said turn-on and lighting of an intermittent drive 

OC^Zf^^^ " "* "*« - **» - - — ent drive of said^ 

[0020] In a suitable operation gestalt. said dimming control section detects said turn-on and turn-off of 

TZTTs^-Z P h J aSe r tr °l WaS CarHed ° Ut and maintahS of 

timing ot said turn-on and lighting of an intermittent drive of said DC / AC transducer *nH timing «f «JL + 

mnJi n i d ,S Utting ° Ut ' ightS ° f an intermittent drive of said DC/AC transducer to zero ' ' t,mmg ° f S8 ' d 
a^ilZTT a .f uit * b,e .°e era ti°n gestalt, said dimming control section is equipped with a photo coupler 
rnnooT ? u anSm,t Sa ' d d ' mming comman d signal to said DC/AC transducer P 

^h^SX^l' SUitab ' e 0P6rati0n geSta,t ' diSCharge ' amP iS an OW " er e ' eCtr °de fluorescent lamp 
[0023] 

[Embodiment of the Invention] It precedes giving details explanation about the gestalt of operation of this 
rnno^T and L the matter examined in advance in this invention is described operation tn.s 

L0024J F.rst. the discharge lamp lighting device of the conventional owner electrode in the patent reference 1 

^f^ 

1M 2 Sn?^lTSl ,a,nP " ghting deViCe , S} ?r dr3Wing 8 is e£ > ui ^ ed with the phase control equipment 
connected to the source power supply 101, the RF generator 103, and the fluorescent lamo 10ft L 

photodetection section 110 which detects the optical output of a fluorescent lamp Moreover the RF 

tz e :z:?oeZt ts h of the t inhibition fi,ter 104 ' a rectifier ios ' a sm °° thing 

transducer 106 that changes into smoothing direct current voltage the voltage by which phase control was 
earned out and the mverter section 107 which changes direct-current-ized conve7 for ^voltoge^o a rV The 
inverter section 1 07 consists of oscillation control sections 1 72 which emit the Zn7^ ^ con^l the 
switchmg section 171 and the switching section 107. Moreover, the detection means 109 chanTe7the cutout 
frequency of the oscillation control section of the inverter section 107 according the £^<£Z2K 

becomes complicated in order to change the switching frequency of an inverter in the \ar^ Z J7n6 C oT 
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becomes high (patent reference 2). 

[0027] Moreover, there is a phase control method which restricts and modulates the light of lamp current by 
supplying the output which carried out phase control of the alternating current power from a power supply, and 
carried out full wave rectification further by the triac as the another dimming method to an inverter circuit, and 
supplying the RF output to a discharge lamp. However, by this phase control method, if the conduction angle of 
a triac is brought close to pi and dimming is made deep, phenomena, such as going out of a discharge lamp and 
CHIRATSUKI, will arise. If such a phase control method is used for the discharge lamp lighting device linked to 
the electrical input through the dimmer for electric bulbs, it will much more become easy to generate going out 
and CHIRATSUKI of a discharge lamp. 

[0028] As a dimming method which cancels going out produced when dimming is made deep in this phase 
control method, and a CHIRATSUKI phenomenon, switching frequency of an inverter circuit is fixed, the ratio 
of the ON time amount of a switching element and off time amount is changed, and there is an intermittent 
drive method whose light is modulated by impressing the high voltage to a discharge lamp intermittently, for 
example, it is indicated by the patent reference 3 and the patent reference 4. 

[0029] However, even if it uses this intermittent drive method, the fault of a lamp flickering depending on the 
dimmer for electric bulbs, or being hard to switch on the light may arise. Invention-in-this-application persons 
considered the cause of this fault because energy required for lighting of a discharge lamp is not supplied, 
when the dimming command signal did not mainly synchronize with the turn-on of the voltage in which phase 
control was carried out by the triac of the dimmer for electric bulbs, and a turn-off. Here, a synchronization is 
the dimming command signal, and the turn-on/turn-off being in agreement in time or always generated in fixed 
gap time amount. If it is in a non-electrode fluorescent lamp especially, the switching element of an inverter 
circuit is turned on for the electrical energy supplied to this non-electrode fluorescent lamp. Although it turns 
off, and supply of the big electrical energy in instant is needed when carrying out an intermittent drive, and a 
switching element is turned on and a non-electrode fluorescent lamp is started Since the magnitude of voltage 
changed for every starting of a lamp when the dimming command signal did not synchronize with the turn- 
on/turn-off of voltage by which phase control was carried out, I thought that a lamp will flicker. For this 
reason, in the non-electrode fluorescent lamp, the timing of the turn-on of the voltage by which phase control 
was carried out by the triac was correctly detected with the detection means, and it thought of making the 
switching element of an inverter circuit turn on with the dimming command signal generated based on this 
synchronizing with the timing of the turn-on of the voltage by which phase control was carried out. 
[0030] From the above examination, by constituting the dimming control section which synchronizes 
substantially the timing of the turn-on/turn-off of phase control voltage, and the timing of the turn-on/turn- 
off of a dimming command signal, this invention persons did not produce CHIRATSUKI but realized the 
discharge lamp lighting device which carries out stable dimming actuation. 

[0031] Hereafter, the gestalt of operation by this invention is explained, referring to a drawing. In the following 
drawings, the same reference mark shows the component which has the same function substantially for 
simplification. In addition, this invention is not limited to the gestalt of the following operations. 
[0032] (Gestalt 1 of operation) Drawing 1 shows typically the configuration of the discharge lamp lighting 
device concerning the gestalt 1 of operation by this invention. 

[0033] The discharge lamp lighting device of the gestalt 1 of this operation consists of a non-electrode 
fluorescent lamp 3, a dimmer 2 which carries out phase control of the voltage of a source power supply 1 , and 
a lighting circuit 4 which carries out lighting control of the non-electrode fluorescent lamp 3 according to the 
turn-on and turn-off of voltage by which phase control was carried out with said dimmer 2. A source power 
supply 1 is the AC power supply of 60Hz and 100V, and is connected to the dimmer 2. A dimmer 2 is a dimmer 
using the phase control of the common knowledge which used the triac, and the commercial dimmer for 
incandescent lamps can be used for it. 

[0034] The lighting circuit 4 consists of an AC/DC transducer 5, DC / AC transducer 6, and a dimming control 
section 7. In addition, the AC/DC transducer 5 said here, a DC/AC transducer, and the terminological concept 
which becomes dimming control-section 7 are equivalent to what is expressed in a term called a smoothing 
direct-current-voltage transducer, the inverter section, and a detection means in the patent reference 1, 
respectively. 

[0035] The AC/DC transducer 5 changes into a direct current the voltage which is supplied from a dimmer 2 
and by which phase control was carried out. As this AC/DC transducer, the thing using a diode bridge, the 
capacitor for smooth, etc. can be used that what is necessary is just to use a well-known thing. 
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^cissTTiS^ Sit 0 ;; sss^i*- osci,,ation r ion 24 - a switchi - * *° 

An induction coil 1 9 is connected to the c»T*? 1 a f res ° nance - and capacitors 1 7 and 1 8 for resonance, 
series circuit of an inductbn co ! 9 and thTcaTaci Z^TZZZ? ' ^ 
17 for resonance. The non-electrode fluoi^ET \ resonance further carried out to the capacitor 
discharge bulb 20. e,ectr °de fluorescent lamp 3 consists of an induction coil 1 9 and an electrodeless 

Sthe° vo°,; e get y e wnX^ t™^ ™™ ^ 8 which 

dimming command s^a sectbn l^wh^r T T * ^ dimmer *' 3 phot ° COUpler 9 - and the 
[0038] The reason using on Z ive^ndS ' hT"* S ** gna ' t0 the DC/AC transducer 6. 

to the drive circuit 1 1 wh ch drTes S^i? 9 * ^ transmitti ^ with sufficient timing 

command signal of a power c^cuit i e DP / AP ^ 13 Certam ' y ' W '" thout infl ^ncing a dimming 

change of voltage by whTch S^^i^T?^ thr ° Ugh 3 SW ' tching drCuit 25 accordin * to 

the photo coupler ^T^St^^^^^- "'"T^ additi ° n ' W,th the " atUral thing 
coupler 9 for it. response of build up time and falling time amount is used as a photo 

foMOl Thl ea |t ter ' T^T ° f tHe g6Sta,t 1 ° f this operat '°n is only explained in between 

cat d T o h u :rrr m er g 2 ZfiZfZi °' ^ * " *°™- supply 1 was 

current voltage by the AC/DC transducL 5 ' ^ ^ "* *" * nm6r 2 * ° h3nged int ° *•« 

Tll^Z Tot^ZerS^ Ihe^t £ / 1° *T 6 driveS the *«* current voitage 
**. and it ischanged M^FEtTi^ f 3 f ^""iT 24 30 ^ 

high-frequency voltage is impressed to the r^nnZJT • + J I tUm ° n and tum off b V turns. This 

capacitors 17 and is'forreso" 

consists of an induction coil 19 and an elSt£d^« Hta V I Von 6 non - elect rode fluorescent lamp 3 
impresses high-frequency vo teg to the n^SS^l f ^ ^ , 20, "o^" be Sa ' d that the ,ightin e ci ™t 4 
alternating current electroma^eti ^filw «n.^^h Tf^, ^ 3 " With the 6nergy Supplied b * *e 
current which flows an fcX^oiM? SeTlin ^^ess discharge bulb 20 according to the 

discharge bulb is excited and H^t is emitted As Tu^nltl T T"* ' m the ele <*rode.ess 

krypton, and a xenon, is used, for examX ' Um ' neSCence gas « *esa mixed gas, such as mercury, a 

section 7. and were eeneratedT^^^ the dimming control 

voltage by which phase control was carried ouS fnrf tho 7 on and t"m-off (namely, on period of the 
transmitted to a switching S^^^tSS'u^^ T & SeCt, '° n 7 COntinues bein * 

fluorescent lamp) when '^^^^ u °Sh atThe ^52T iC ^^"^ ° f 3 —electrode 
non-electrode fluorescent lamp) when the d^fo^ rnmm h 7 ° n Pen ° d ° r ' ighting period of a 

makes the drive circuit 1 1 of MOSFETs 12 ? T^' 8 tra "smitted to the switching circuit 25 

transmitted to a switching circuit 25 i to >thl 1 TJ°" ^ d ' mming COmmand si e nal «• not 

1 1 of MOSFETs 1 2 and 13 becomes off Durm'/thTn H 72? 7 ~ * beC ° meS ° ff and the drive 
are drive frequencies f1 (Hz) and repeat Wnin* 0 P H «°k + N ° f 3 A switching circuit - MOSFETs 12 and 13 
voltage by which phase control was Carried out Jth th H " tU : n \ Accordi »* to the "on" period of the 
switching circuit and a "off } period decided wi^h. H mmer ^i]^ the r3ti ° ° f the " on " P eriod of a 
7 changes, and the ratio (it is ol Id 'oXr^Uf^T^ ^TAr^ ^ dimming COntrol secti - 
changes according to this The e tectrica^er^ innnt ^ 2? ^ ° f M0SFETs 12 and 13 and a "off" period 
cha gi thi duty ratio> and dlmtinrotth^^ 3 changes by 

0044 L P r nS n ° W Somewhat d etail about actuation of the dimming control section 7 

[0045] a of drwinsjl^ ' S ' C ° mm ° n SC3 ' e 6ach drawin ^ 

2. and this voliagVfe whlS . X^r^Ls c^S^ W + h ! ch phase c °"trol was carried out with the dimmer 
section 8 of the dimming control Lctl 7 and fiT mPUtted ' nt ° the dimming contr °' ^g"al input 

signal input section 8. it i ^m^r^ ^ suiut l^ , ^ Cal,0n " ^T? ° Ut ' m Ms dimming cont rol 

further, and is impressed t * photo ^couole^ ^^9 The vlJ eXamPle ' ^ t0 dHVe 3 phot ° coupler 9 

a pnoto coupler 9. The voltage which is inputted into a photo coupler 9 and by 
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which full wave rectification was carried out carries out a turn-on, and the light emitting diode further built in 
the photo coupler 9 after the build up time (for example, 20 microseconds) of a photo coupler 9 emits light at 
the same time the voltage by which phase control was carried out with the dimmer 2 carries out a turn-on. 
From the transistor which constitutes a photo coupler 9 by luminescence of this diode, a dimming command 
signal is transmitted to a switching circuit 25 through the dimming command signal section 10, and MOSFETs 
12 and 13 of the DC/AC transducer 6 drive by drive frequency f1 (Hz) by this. The turn-off of the voltage by 
which phase control was carried out with the dimmer is carried out, luminescence of a photo coupler 9 falls by 
this, and the ON state of this dimming command signal is maintained to the time amount from which a dimming 
command signal will be in an OFF state. If the turn-off of the voltage by which the dimming command signal 
was turned on through the photo coupler 9, and phase control was further carried out when the turn-on of the 
voltage by which phase control was carried out with the dimmer was carried out again is carried out, the 
dimming command signal transmitted to a switching circuit 25 through a photo coupler 9 will be turned off, and 
the drive of MOSFETs 12 and 13 of the DC/AC transducer 6 will stop. 

[0046] Thus, the wave which shows the condition that ON of a dimming command signal and OFF are repeated 
is shown in b of drawing 2 . MOSFET12 was taken up as an example, the time-axis was carried out to the wave 
(b of drawing 2 ) of a dimming command signal in common, and the wave of the drain current of this 
MOSFET12 was shown in c of drawing 2 so that the relation between the wave (b of drawing 2 ) of this 
dimming command signal and the drive of MOSFETs 12 and 13 might be known. It is the same as that of what 
also showed the drain current of MOSFET13 to c of drawing 2 about MOSFET12. Moreover, the luminescence 
wave from an electrodeless discharge lamp was shown in d of drawing 2 . By forming the dimming control 
section 7 using a photo coupler 9, as shown in drawing 2 , it synchronized with the turn-on and turn-off of 
voltage by which phase control was carried out with the dimmer 2 correctly, the drive of MOSFETs 12 and 13 
was turned on and turned off, and it was checked experimentally that the radiant power output from the non- 
electrode fluorescent lamp 3 in response to this is obtained. In addition, a synchronization here is 
contemporary [ including the delay of a short time by the build up time of a photo coupler 9, falling time 
amount, etc. / substantial ]. Since the delay of such a short time is short compared with the period of input 
alternating voltage, it is uninfluential to a radiant power output. 

[0047] In addition, at the DC/AC transducer 6 in the non-electrode fluorescent lamp of the gestalt 1 of this 
operation, although MOSFET was used as a switching element, even if it uses a power transistor, it is easy to 
be natural. 

[0048] The frequency of the high-frequency voltage which the lighting circuit 4 impresses to the non- 
electrode fluorescent lamp 3 here in the electric bulb form radio pole fluorescent lamp of the gestalt of this 
operation is explained briefly. The frequency concerned in the gestalt of this operation serves as a field with a 
comparatively low frequency of 1 MHz or less (for example, 50-500kHz) compared with 13.56MHz of the ISM 
band currently generally used practical, or several MHz. It is as follows when the reason for using the 
frequency of this low frequency field is explained. First, when making it operate in a comparatively high 
frequency domain like 13.56MHz or several MHz, the noise filter for controlling the line noise generated from 
the RF power circuit in a lighting circuit (circuit board) will become large-sized, and the volume of a RF power 
circuit will become large. Moreover, in order to clear the regulation since very severe regulation is prepared in 
the RF noise by law when the noise emitted or spread from a lamp is a RF noise, it is necessary to use it, 
preparing an expensive shield, and it becomes a serious failure when aiming at a cost cut. On the other hand, 
since it becomes possible to use a member with a small size as a member which constitutes a RF power 
circuit while being able to use the cheap general-purpose article currently used as electronic parts for general 
electronic equipment in making it operate in a 50kHz - about 1MHz frequency domain, a cost cut and a 
miniaturization can be attained and an advantage is large. However, the non-electrode fluorescent lamp of the 
gestalt of this operation may be operated also in the field of frequency, such as not only actuation of 1MHz or 
less but 13.56MHz or several MHz. 

[0049] By using the discharge lamp lighting device of the gestalt 1 of operation, as state above, the fault of 
CHIRATSUKI and un-switching on the light on by unstable lighting which be stated by the term of the technical 
problem which be stabilize, can carry out dimming lighting and should solve the non-electrode fluorescent lamp 
for dimming do not arise by making it synchronize with the turn-on and turn-off of voltage by which phase 
control be carried out with the dimmer 2, and carrying out the intermittent drive of the DC/AC transducer 6. 
[0050] Moreover, the discharge lamp lighting device stated with the gestalt 1 of operation which becomes this 
invention described above is a lighting device which can carry out the maximum use of the power inputted into 
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co^o^ "<* only / stab,e dicing] by which phase 

a discharge lamp will be a ^ ^VeZe with a w^e d, ! mm " k an ° ther ^ tHe P ° W6r dayS of ^ to 
voltage by which phase control was carried out ZltZ ^T* * necesSari,v not synchronizing with the 

Sn^ tHe gestalt 2 operation of this 

the dimming control sections 7 differ °perat,on, and. as for the gestalt 1 of operation. 

^"^Z^^T^Z 1 ^^ 5 " 1 ° f is a »** of starting 

time amount. Therefore the discharge lamn iX n J H ' P ,°J° C ° UP ' er 9 ' a " d US,ng the lon e thing °f »W 
the DC/AC transduced wi fSS^j^J^^h^ ° f ° Perati ° n a ' WayS ^<*™*» 
off with fixed gap time amount an carries ont «n inl § t / ^ PhaSe C ° ntr0 ' WaS carried out > and a tum- 
time of a photo couple ^^for exallfis tim« ,m TTTu ^ **** g3P time am ° Unt is the res P°nse 
several % ' S timG 3m ° Unt W,th the Deriod <* "Put alternating voltage longer than 

L ^^S^^ST^ ° f diSCharge ' amP **» of the gesta«t of this operation 

Sneat^ axis is a time-axis and is a _ 

with the dimmer 2. The conSt^g! o7th tnac of T *** ^ Wh ' Ch PhaS6 C ° ntr °' Was carried out 
ST ' " in in th r° ndi ^ Pi *™ this drawing, and it 

-t^ I™} t0 *» DC/AC transducer 6 from the dimming 

lighting circuit 4. After p£S ^ cont o rvo.tS^s ou^'f ° " C °" tr ° lwas ca ™ d out is inputted into the 
drawing 10 are compared, only Tme ^amounf deftetTs TZ 7"'°" *° ^ * tUm ° Ut that a and b of 
section 7. and it is sent to the dT/Ac ZL^I 6 & C ° mmand Signa ' fr ° m the d ' mming COntro1 

£££ iS™^ DO/AO transducer 6 in 

SSSSf JS-T d as that of wha V s sh ™ n by " fsTot u e s X current of M0SFET13 is also 

Kt^ 13 is d fl n- non-electee fluorescent lamp 3 emits 

radiant power output To C ^^ft^^*?^ f^"" gaP *» a ™ Unt is a 
[0058] However, the drain current oTmC^FETs 1 ^ and 1 n ®| t r °d e fluorescent lamp 3 does not flicker, 
fluorescent lamp 3 may start,™ the b^g cTJent turned on f h ' 6 ^'"V" ^ that the "on-electrode 
The turn-on of a dimming coJ^iSrS,^ Z u™" C of toin&JO flows at the moment, 
delta t hours The supply tim ZoLt o^t^ll ^ ^ tUm "° n ° f phase contro1 vo,t age only for 

of MOSFETs 12 andT 3 is suppTed only toJXt^S^^™ ^ *? ° f the ^ CUrrent 

decreases. Luminescence time amount n.t « i k P ? the "o^'eot'ode fluorescent lamp 3 

6 has stopped in STS^S^^^^ short but Since the drive of the DC/AC transducer 
turn-on is the highest, compared with the casTof zero* "d Ph " 8e C ° ntr °' V °' tage carries out a 

Essrss lr 3 de r lines [ gap ^^^SttSr power output of the non - e,ectrode 

Ep&ris ° f ga -. t the r-° n ° f the a,ternating * 

DC/AC transducer 6 and puttfng out HrfTfW .m ViTlv ° ° f a " int ermittent drive of the 

lamp can be prevented. Although the gap of Ms ^ mamtained . uniform| y. a A-ker of a discharge 

gestalt of this operation it shifS ushfa delav ciS t ? e reSDOnse t,me of a Photo coupler 9 with the 
as for the case of time ^n^s^^Z^^'^T "J*?* am ° Unt M ° re ° Ver ' a,tho ^H. 
**t is observed as the timing of TghtT an ^ZT^ ° f n a J te A rnati "S voltage, gap time amount 
lights has shifted before the tl'oT Tof tLaCZ^Tvo^^ W ?°u A ° transducer 6 and out 
turn-off. a flicker of a discharge lampTs ^iSd^ri^ P wh.ch phase control was carried out. and the 
power output is taken into coSd3i^T^u \ h s o ase - * add,t,on. when the fall of a radiant 
desirable that it is zero sSSTSS^ ' ^ ° f ^ am ° Unt ° f g8pS is desirable ' and » is more 

[0060] (Gestalt 3 of operation) Although the discharge lamp lighting device in th* ^t** s < 
concerns th.s invention is a discharge ,amp lighting devic^ ^-^£5^ 
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electrode fluorescent lamp and is similar with the configuration previously stated by explanation of the gestalt 
1 of operation, they differ in the configuration of the DC/AC transducer 6. 

[0061] Drawing 3 shows typically the lighting circuit of the discharge lamp lighting device in the gestalt 3 of 
operation of this invention. The same configuration as the gestalt 1 of operation omits the explanation which 
attached the same sign and overlapped. 

[0062] In drawing 3 , the DC/AC transducer 6 consists of the oscillation section 244, a switching circuit 255, 
the drive circuit 11, MOSFETs 12 and 13, an inductor 14 for resonance, and capacitors 17 and 18 for 
resonance. In addition, the oscillation section A and oscillation frequency of f1 (Hz) consist of the oscillation 
sections B of f2 (Hz) for oscillation frequency, and the oscillation section 244 is set as frequency lower than 
frequency f 1 for frequency f2. The drive circuit 1 1 is connected with the oscillation section A when a dimming 
command signal is outputted to a switching circuit 255 from the dimming command signal section 10, and the 
drive circuit 1 1 has composition connected with the oscillation section B, when a dimming command signal is 
not outputted to the drive circuit 255 from the dimming command signal section 10. 
[0063] Actuation of the gestalt 3 of this operation is explained briefly below. 

[0064] In the gestalt 3 of this operation, the lighting principle of a discharge lamp is the same as the case of 
the gestalt 1 of operation, overlaps and is not explained. 

[0065] Actuation of the dimming control section 7 to the voltage which is inputted into the dimming control 
section 7 from a dimmer 2 and by which phase control was carried out also abbreviates the same and detailed 
explanation to the case of the gestalt 1 of operation fundamentally. 

[0066] The ON and the dimming command signal output of OFF which were made binary can be obtained from 
the voltage which was inputted into the dimming control signal input section 8 and by which phase control was 
carried out by the method of using a photo coupler 9 as the gestalt 1 of operation described previously. 
[0067] When the dimming command signal with which a dimming command signal is transmitted to a switching 
circuit 255 through the transistor built in the photo coupler 9 is ON, in a switching circuit, the oscillation 
section A and the drive circuit 1 1 whose oscillation frequency is fl (Hz) are connected, and the switching 
element slack 12 and MOSFETs 13 is the switching frequency f1 (Hz), and is driven by turns. High-frequency 
voltage occurs by this and the non-electrode fluorescent lamp 3 is turned on. 

[0068] When the dimming command signal with which a dimming command signal is not transmitted to a 
switching circuit 255 on the other hand through the transistor built in the photo coupler 9 is OFF, in a 
switching circuit 255, the oscillation section B and the drive circuit 1 1 whose oscillation frequency is f2 (Hz) 
are connected, and the switching element slack 12 and MOSFETs 13 is the switching frequency f2 (Hz), and is 
driven by turns. However, the high frequency current which flows the induction coil 19 of the non-electrode 
fluorescent lamp 3 since the frequency f2 of the oscillation section B (Hz) is low set up in this case compared 
with the frequency f 1 of the oscillation section A (Hz) has few dimming command signals compared with the 
case where it is ON. Thus, in a setup of the oscillation frequency of the oscillation section 244, when 
frequency is f2 (Hz), current flows through an induction coil 19, but the non-electrode fluorescent lamp 3 is 
set up so that the light may not be switched on. It is because only discharge inadequate for luminescence does 
not arise or discharge produces it inside the discharge bulb 20 on the frequency of f2 (Hz). That is, the voltage 
of f1 (Hz) is the high-frequency voltage which the non-electrode fluorescent lamp 3 turns on, and the voltage 
of f2 (Hz) is the high-frequency voltage which the non-electrode fluorescent lamp 3 does not turn on. 
[0069] In order to help an understanding of actuation of the gestalt 3 of operation, the voltage waveform of the 
voltage by which phase control was carried out, the wave of a dimming command signal, the wave of the drain 
current of MOSFET12, and the wave of the radiant power output from the non-electrode fluorescent lamp 3 
were shown in a, b, c, and d of drawing 4 , respectively. 

[0070] When c of drawing 2 is compared with c of drawing 4 , like the gestalt 3 of this operation to the lights- 
out of the non-electrode fluorescent lamp 3 The radiant power output from an electrodeless discharge lamp 
when the current of the degree which is not turned on is passed (c of drawing 4 ) and the turn-on of the 
voltage by which phase control was carried out is carried out It turns out that it has started to the lights-out 
stated with the gestalt 1 of operation with fewer current compared with the case (c of drawing 2 ) where 
current is not passed. Since the luminescence gas ionized in the electrodeless discharge bulb 20 also in lights- 
out exists, this is that for the energy for making next time turn on the electrodeless discharge bulb 20 to 
decrease. If the energy for making the light switch on decreases, lighting will become easy and, as a result, a 
flux of light standup will also become early (the standup of the radiant power output of d of drawing 4 becomes 
steep compared with d of drawing 2 ). 
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dTp'oimminT^ synchronized with the voltage by which made 

[0073] Moreove ges^t o the abovl ™V " °* S6Cti ° n A (Hz) " 

SSKiSJ* dia8ram ° f tHe . Charge ,amp lighting device in the gestait 4 of 

geS %^-J£££Z^'* U * k " " a " eleCtTOdeteSS **— *- of the 

section^ ° ir0Uit 4 °° nSiStS ° f a " A0/DC 5 - 00 ' AC transducer 6. and a dimming control 

sa?r- and ou ~ ^^ D AcT^rj r Je rt w "' ~* , ~ ™ itn an a ~ io 

coml^Hstot^o *S2/E5^2rS" °: h the rt DC < A0 * ** a dimming 

= C2. the trigger capacitor C4 of M0SFET13 of L &JZ5Z££?JEZ£ SS. 

^^^^S^^J^H 04 r°r S the ? H,ENA ^ ° f tha CHIENA diode ZD4, 
MOSFET13, it wili EZZSE^^Ett**- """ 06 SUPP ' ied DetWean "» — 5 ° f 

7p^ f'Zu* the^AC/DcCsd!:!". 6 ? P t a0 i, t0r K° 2 " '° Wer *" SUpp,y volta ^ «™* *"» fr<- a Power 
primary wTnZgs CTIa«S^»f the begmnmg when MOSFET13 was turned on through the 

a°nd -fZJSZ CT to a d^er 2 Ind a pVn ° aPa0,t0rS '* " d ™ '"^ »• a " coi, ,9, 

S r„l S rw e indtrCT V 3 ^Wfe^C^o ?"T : S th fl e PrimarV Windi " e ° T 1 ° f Wf °™ CT *• 
to MOSFET13. MOSFET13 SSSTI ON * 0Urrant and V °' taee Ca " be supplied 

H a r° h COi ' ° f TranSf ° rmar ° T - — °< Transformer CT 
ry out magneho saturation after fixed time amount progress, the induced voltage of the secondary 
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winding CT 3 of Transformer CT will stop arising, it will become impossible to supply the gate voltaee of 
MOSFET1 3, and MOSFET1 3 will become off. 

[0087] In addition, since the directions of the current which flows between the gate sources of MOSFET13 
connected to the secondary winding CT 2 of Transformer CT and MOSFET12 connected to the secondary 
winding CT 3 of Transformer CT differ, if MOSFET13 is turned off, the gate voltage of MOSFET12 will rise 
Therefore, MOSFET12 will be in an ON state by this power surge. 

[0088] If MOSFET12 is turned on, current will flow through the series circuit of the capacitor 1 8 and induction 
coil 19 which were connected to MOSFET12, Transformer CT, the inductor LI, the capacitor C17. and the 
capacitor C17 at juxtaposition. This current resonates with an inductor Li, resonant capacitors C18 and C17, 
and an induction coil 19. 

[0089] Furthermore, if the flowing current increases each coil of the current transformer CT, the core of the 
current transformer CT itself will carry out magnetic saturation again. When the core of the current 
transformer CT carries out magnetic saturation, the output of a secondary winding CT 2 is lost and it becomes 
impossible to supply gate voltage to MOSFET12. In this way, MOSFET12 will be in an OFF state 
[0090] Henceforth, in MOSFET12 and MOSFET13, an ON state and an OFF state can be changed by turns by 
drive frequency f 1 (Hz). 200 [ for example, ], (kHz) by repeating the actuation mentioned above. 
[0091] High-frequency voltage is generated in the resonance circuit of the DC/AC transducer 6 by this, 
electromagnetic energy is supplied to the electrodeless discharge bulb 20 through an induction coil 19, the 
luminescence gas enclosed with the interior of the electrodeless discharge bulb 20 is excited, an ultraviolet 
radiation can be made to be able to emit, excitation luminescence of the fluorescent substance (not shown) 
applied to the electrodeless discharge bulb 20 interior by this ultraviolet radiation can be carried out, and the 
non-electrode fluorescent lamp 3 can be turned on. 

[0092] Next, a dimming command signal is transmitted to the DC/AC transducer 6 from the dimming control 
section 7, and actuation in case dimming lighting is performed is explained. 

[0093] The voltage (refer to a of drawing 4 ) by which phase control was carried out with the dimmer 2 is 
pressured partially so that it may become the suitable voltage for the drive of a photo coupler 9 by resistance 
R30 and R31, it inputs into diode bridge DB2 and the voltage by which full wave rectification was carried out is 
impressed to the photodiode of a photo coupler 9. Therefore, the voltage by which full wave rectification was 
carried out to the photodiode of a photo coupler 9 is impressed at the same time the turn-on of the voltage by 
which phase control was carried out is carried out. a photodiode emits light, current flows to the photo 
transistor of a photo coupler 9 by this, and a photo coupler 9 serves as ON. 

[0094] If a photo coupler 9 serves as ON, the base potential of a transistor Q4 will become zero, and the 
collector current of a transistor Q4 will not flow. For this reason, ON of MOSFET12 and MOSFET13 and an 
OFF drive are not affected at all, but drain current as shown in c of drawing 4 flows to MOSFETs 12 and 13 
high-frequency voltage occurs in the DC/AC transducer 6. and the non-electrode fluorescent lamp 3 turns on 

[0095] The turn-off of the voltage by which phase control was carried out is carried out, it continues until 
voltage is no longer impressed to the photodiode of a photo coupler 9 through diode bridge DB2, namely, 
lighting of the non-electrode fluorescent lamp 3 maintains the current which the turn-on of the voltage by 
which phase control was carried out with the dimmer 2 is carried out, and flows through a photo transistor. 
[0096] If the turn-off of the voltage by which phase control was carried out with the dimmer 2 is carried out. 
the voltage impressed to a photo coupler 9 will be zero, therefore a photo coupler 9 will be in an OFF state In 
this condition, direct current voltage is impressed to the base of a transistor Q4 by the DC-power-supply 
circuit (for example, 3 terminal regulator) 40 through resistance R35. and the collector current of Q4 flows. 
Resistance R38 will go into resistance R3 and juxtaposition by this, the gate voltage of MOSFET13 falls, 
MOSFET12 will be in an OFF state, and high-frequency voltage stops requiring for the electrodeless discharge 
bulb 20, and it switches off the non-electrode fluorescent lamp 3. The OFF state of this MOSFET12 continues 
rnnL\ he tUrn ~° n of the volta S e b V which Phase control was carried out with the dimmer 2 is carried out again 
[0097J Thus, synchronizing with a turn-on and a turn-off being carried out, the non-electrode fluorescent lamp 
3 repeats [ the voltage by which phase control was carried out / MOSFETs 12 and 13 ] lighting and putting out 
hghts for ON and OFF synchronizing with a repeat and MOSFETs 12 and 13 turning on and turning off further 
In addition, the amount of [ inside / DC/AC transducer 6 / resistance R38 ] connection is [ the joining 
segment of resistance R6 and zener diode ZD3 ] sufficient in addition to between two zener diodes ZD3 and 
ZD4. It is because the non-electrode fluorescent lamp 3 repeats ON and OFF even if it is which. 
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[0098] Therefore, it cannot be overemphasized that the effect stated with the gestalt 3 of previous operation 
rn C n C Q 0 q r i dl ,o g * T/T* ° f ™? ° Perati ° n and the same effect are ac « uired - 

L0099J (Gestalt 5 of operation) Drawing 6 is the circuit diagram of the discharge lamp lighting device 

Z7IZt f f, Sta,t 5 ° f OP r ati0n " THe diSCharge bu,b 200 is an owner tetrode an a dtfferent point from 
the gestalt 1 of the operat,on described previously is only a point that the configurations of a loaTresonance 
c,rcu,t differ, m order to turn on the fluorescent lamp 33 of this owner electrode In addition the same 

ToToOlT H 0 " 38 ^ fn ta,t 1 ° f OPerati ° n attaCh6S the S3me sign " and omits explanation ' 
Zn^rf^-l LC resonance circuit which consisted of the fluorescent lamp 33, an inductor 14 for 

draT Z^TmSsfS Z r T*r C6 ' 3 CaPaCit ° r 16 f ° r — nce-cum-remaining heat between the 
drain terminal of MOSFET13 and the source terminal is connected 

L0101] The high voltage occurs as resonance voltage to the both ends of the capacitor 16 of LC resonance 
circuit mentioned above. If the temperature of an electrode rises according to the remainhg-hea^ curnant to 
two electrodes un the discharge bulb 200 and it becomes easy to generate a thermoelec o f™ a decVode 

dt^e ar th e e di^h W '" h St r '^^ d !f C u harge f ° r d,eleCtriC breakd0Wn " If the discha ^ bu^OO be^ns 
discharge, the discharge which restricted the current which flows the discharge bulb 200 by the inductor 14 for 
resonance, and was stabilized will be maintained inductor 14 tor 

[he^^ a f t U h ati ° n f ,* th i e 'r™* COntr °' SeCti ° n 7 ° f the gestalt 5 of this °P-^ion are 

the same as that of the case of the gestalt 1 of operation. It is clear from explanation of the gestalt 1 of 

previous operation that dimming lighting can be stabilized and carried out. it overlaps and by con^ering the 
configuration of a discharge lamp lighting device as a configuration like drawing 6 does not Lpbin the 
?m n e i S ^ nt ™ P ° f the COmm ° n owner e,ectrode wh °se »ght can be modulated? 

o^^^fJlST^ 7^ ^ C ° nfigUration of the dischar ^ ^mp lighting device of the gestalt 6 of 
operation is expla.ned. Drawing 7 takes up the compact self-ballasted fluorescent lamp of a non-electrode as a 
gestalt 6 of this operat.cn, and shows the configuration typically. In addition, although ?he discharge Smp 
non-I tZZ t 6 Tf ° f thiS ° pe : ati ° n C ° nSidered aS the COmpact self-ballasted fluorescent lamp of a 
an owt'iodr C ° nS,dered 33 C ° nfigUration of the °™**<* self-ballasted fluorescent Lp of 

[0104] The non-electrode fluorescent lamp 3 which consisted of discharge bulbs 20 of the translucencv which 
the non-electrode compact self-ballasted fluorescent lamp shown in drawing 7 has reentrant 2o1 and 

such 0 :: E?6 e m 0 H fT rar T S ( - t , shoWn >' for ~ am P'e. - argon. FoT^Te. it has the mouthpieces 56, 
such as E26 mold for incandescent lamps, the circuit board 54 in which wiring of the configuration of a lighting 
orcuit (for example, circuit shown by drawing 6 ) was formed in, and each passive circuit elements were 
attached, and the covering 55 which holds the circuit board elements were 

[0105] Generation of the discharge plasma for the mercury excitation enclosed with the interior of the 
discharge bulb 20 ,s performed by the energy supplied by the alternating current elect^magTe c field 
generated by the induction coil 19 in a discharge bulb. The induction coN 19 consist J^etic core 

m nS 1 !^ " 1 fv and ' S arrang6d at reentrant 20a which a dis charge bulb has. g ' 

L0106J Although the non-electrode fluorescent lamp 3, and the circuit board 54 and a mouthpiece 56 are not 
illustrated. ,t connects electrically mutually, respectively, power is supplied by thrusthgTntc ^the socket for 

01071 Th C :"V amP ? thrOU ,f 3 m ° Uthpiece 56 ' and tha non-electrode fluorescent lamp 3 turn then on 
[01 07] The alternating voltage inputted through a mouthpiece 56 is the alternating voltage by which phase 
control was earned out with externa, phase control equipments (for example, dimmer foHncandescenl "amps 

S°t 8] 5 V ? n , ,f l dischar ; ge ' am P ^ not a non-electrode fluorescent lamp but a fluorescent lamp of an owner 

electrode like the gestalt of this operation, it is easy to be natural [ a discharge lamp ] ' 

[0109] .Moreover although the gestalt of this operation showed the electric bulb form radio pole fluorescent 

Snt dSS to ^'s operation may be the d.scharge lamp lighting device (electrodeless discharge lamp 
drc^ 11 ' S reStnCted t0 thiS bUt the -n-electrode fluorescent lamp 3 and the lighting 

[01 10] (Gestalt of other operations) As long as general lighting, such as a straight pipe, a round pipe and a U 

n^: ^J^l^Zl^ diSCHarge ' amP St3ted ^ " - ~ " 

[01 1 1] Moreover, without being limited to the fluorescent lamp for general lighting, even if the discharge lamp 
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lighting device of this invention turns on the lamp for vegetable training which has an action spectrum effective 
in the health line lamp, the vegetable photosynthesis, and morphogenesis which have an action spectrum 
effective in generation of the erythema effect or vitamin D, for example, it is easy to be natural [ a lighting 
device ]. 

[01 12] The discharge lamp which the discharge lamp lighting device of this invention furthermore makes 
applicable to lighting may be a discharge lamp which does not apply a fluorescent substance to a discharge 
bulb like a germicidal lamp. 

[01 13] In addition, although the dimming control section 7 has the configuration which outputs the signal which 
synchronizes the timing of a turn-on and lighting of an intermittent drive of the DC/AC transducer 6 with the 
gestalt 1 of the above-mentioned implementation, this is because the synchronized direction can perform 
dimming actuation good. 

[01 14] The configuration shown in drawing 9 does not have the intention of synchronizing the timing of a turn- 
on and lighting of an intermittent drive of the DC/AC transducer 6, though it is lighting circuit 4' of an 
intermittent drive. The configuration of dimming control-section T which is made to generate a dimming 
control signal and sends a dimming command signal to the DC/AC transducer (inverter circuit) 6 differs from 
the configuration of the gestalt 1 of the above-mentioned implementation. 

[01 15] Dimming control-section T consists of a dimming signal generator 74 and the dimming command signal 
section 10 which sends a dimming command signal to DC / AC transducer 6. Half-wave rectification of the 
output from a dimmer 2 by which phase control was carried out by the triac is carried out through a half wave 
rectifier circuit 71, the output voltage (120Hz) and the output voltage of the triangular wave generating circuit 
72 which generates the reference voltage of reference frequency (120Hz) are compared by the comparator 73, 
a comparator 73 to frequency is fixed and a square wave-like dimming signal is outputted. The ON time 
amount and off time amount of delivery and the DC/AC transducer 6 were changed into the DC/AC 
transducer 6 for this dimming signal through the dimming command signal section 10, and dimming of the non- 
electrode fluorescent lamp 3 was performed. Using the non-electrode fluorescent lamp 3 as a discharge lamp, 
switching frequency f1 of an inverter circuit was set to 200kHz, and used MOSFETs 12 and 13 as a switching 
element. 

[01 16] An example of an experimental result was shown in drawing 1 1 . 

[0117] Hereafter, actuation and the property of the discharge lamp lighting device of drawing 9 are explained 
based on drawing 1 1 . In drawing showing the wave from drawing 1 1 a to d, a horizontal axis is a time - axis and 
is a common scale in each drawing, a of drawing 1 1 shows the wave of the voltage by which phase control was 
carried out with the dimmer 2. The conduction angle of the triac of a dimmer 2 is approaching pi from this 
drawing, and it turns out that it is in the condition that quite deep dimming is performed. 

[01 18] b of drawing 1 1 shows the dimming command signal sent to the DC/AC transducer 6 from the dimming 
control section 7, when voltage like a of drawing 10 by which phase control was carried out is inputted into 
lighting circuit 4\ The turn-on of phase control voltage and the turn-on of a dimming command signal have not 
taken the synchronization so that it may turn out that a and b of drawing 1 1 are compared. That is, the timing 
of the turn-on/turn-off of a dimming command signal has shifted from the timing of the turn-on/turn-off of 
phase control voltage, and, moreover, the shifting time amount deltat is changed by time of day. 
[01 19] As this dimming command signal shows b of drawing 1 1 , when it changes, the drain current of 
MOSFET12 (or 13) changes like c of drawing 11 , as a result, supply of the electrical energy to a radio pole 
fluorescent lamp decreases, and a radiant power output changes like d of drawing 1 1 , and produces 
CHIRATSUKI. 

[0120] If still deeper dimming is carried out with the dimmer 2, the high-frequency power which the drain 
current of MOSOSFET 12 and 13 decreases, consequently is supplied to the non-electrode fluorescent lamp 3 
decreases, and will be in the condition near or or the threshold condition of whether to carry out putting out 
lights to turn on. 

[0121] In the condition that the timing of the turn-on of the voltage by which phase control was carried out, 
and the timing of the turn-on of the dimming signal from dimming control-section T synchronize now, the 
discharge lamp lighting device which can supply the electrical energy which the non-electrode fluorescent lamp 
3 can turn on barely to the non-electrode fluorescent lamp 3 is considered. As this equipment is shown in 
drawing 1 1 , the light is almost put out so that the turn-on of a dimming command signal may understand the 
non-electrode fluorescent lamp 3 attached in this lighting device from the explanation mentioned above, when 
timing with the turn-on of phase control voltage shifts and the length of that gap time amount is changed, and 
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when performing d^mmS^i^SSS? 6 T,° f 3 ?7' ng C ° mmand Signal becomes 
cannot be switched on at aT fluorescent lamp 3 will be in the condition that the light 

operation, a dimmin^^^ S-T^ ^o^^S^ ^ ^t*^ **" "«* ' * 
in a, b, c. and d of drawing 12 resoectivelv Th^TT , ■ T ' a " d 3 rad,ant power out P ut was shown 
this invention whichiS^i'zed uZ^to£^?T " L"* ^ ( > Which beCOmeS 

the timing of a turn-off with the f tum-o an^ tur n off f ? switch ^g element of a DC/AC transducer and 
the dimmer 2 does not hive a flicker and k 1^ £ ™ ? ge Wh,Ch PhaS6 COntro1 was carried ° ut with 
J^-teJl and d of dS^I " li^^^ - " """" *- * — -puts so that d 

&^o h n e ^1^^^ ' T C r rding t0 ^ diSCHarge ' amP device wh -" becomes 

turn-on of the voltagel y ^ptl^ZI^^ T ♦ "J ^ ^ A Or the 

owner electrode and *the ligh t^f a fluorescent lam„ vl 7 ■ ? !" '' nt ° the fluore scent '^P of an 

actuation can be realized w thout caring ou C^SUW atd t Tk* ° f Stable dimm ' ng 

-ming command signal for caring WJE^^ 

2:15 tt^tzs: s^r-^r in ; er r ■ compared w * h *■ 

discharge lamp radiant power output can be a 3at PP " *° 3 d ' SCharge ' amP ' and increaM ° f 3 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



^tSt^SS^t^Kk 80 ,he translation may "* raflaot tha <— 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS ~~* " ~" — — 

[Brief Description of the Drawings] 

mmm^JJ ft is circuitry drawing of the discharge lamp lighting device of the gestaft , of the operation in this 

o^ofalamp.^ " *"* ** «**■ ° f *• I < of operetion. and property 

Sn^afnvenSn"^ draWing "*» ^ "**« **• 3 of the operation which 

ttofaTa h n^ are 3 *" diS ° har8e '™<> **» ° f *• — <* 3 of operation, and property 

' S ^ ° ir0Uit diagram ° f ^ **-»* ' am » «**• «•*» °f *. gestaft 4 o, the operation in 
£BmM0g_6j ft is circuitry drawing of the discharge lamp lighting deyice of the gestaft 5 of the operation in this 
jfegte^th. typica, cross section of the discharge lamp lighting device of the gestaft 6 of the operation 
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[Drawing 8] It is circuitry drawing of the owner electrode discharge lamp lighting device in the conventional 
example. 

[Drawing 9] It is circuitry drawing of an asynchronous type discharge lamp lighting device. 

[Drawing 10] They are a circuit in the discharge lamp lighting device of the gestalt 2 of operation, and property 
drawing of a lamp. 

[Drawing 11] They are a circuit in the discharge lamp lighting device of drawing 9 , and property drawing of a 
lamp. 

[Drawing 12] They are another circuit in the discharge lamp lighting device of the gestalt 1 of operation, and 
property drawing of a lamp. 
[Description of Notations] 

1 Power Supply 

2 Dimmer 

3 Non-Electrode Fluorescent Lamp (Electrodeless Discharge Lamp, Discharge Lamp) 
33 Fluorescent Lamp (Discharge Lamp) 

4 4' Lighting circuit 

5 AC/DC Transducer 

6 DC/AC Transducer 

7 T Dimming control section 
9 Photo Coupler 

1 1 Drive Circuit 

1 9 Induction Coil 

20 Electrodeless Discharge Bulb 
24,244 Oscillation section 
25,255 Switching circuit 

54 Substrate 

55 Case 

56 Mouthpiece 

71 Half Wave Rectifier Circuit 

72 Triangular Wave Generating Circuit 

73 Comparator 

74 Dimming Signal Generator 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 7] 
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[Drawing 2] 
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[Drawing 3 1 
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[Drawing 81 
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[Drawing 51 
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[Drawing 61 
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[Drawing 91 
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[Drawing 10] 
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[Drawing 1 11 
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[Drawing 12 
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[Translation done.] 
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i mmm i ] -msmmmmt . mmmtmz x^x 

? * b*7 7frt>co®sem%mitm^zm3ZD c/ac 

tft l x ai^-r •& A C / D C 3£Wm k , 

s m*tws k xmmrn? y-r* mxm§)rt sdc/a 
czm&k. 

I9SED c/ACS»»fc: . *iT«B^t fflWKBISIi: oft* 

y-*y k?-y ■ *7kzm&L. mm.?-y*y 

k BUffiD C/AC ^gB<7)fS£|gft<7)j&*T t -Y 5 y 

fk, m£?—y ■ XykmiiDC/Ac^m^cofflX 
'&m<nmttk<7)?4 5 y^kayfttmpk— felzMft-f 

wsi? yyMmm:. 

[f»*«9] WM^y-rk. 
Mtftmzx ->TtMM»S<ifc3lSSWE*iaiiW£Efc:« 
^LTtti^-r^AC/DC^gPi:, 

s» lt mfiem«5 >-r(cEpjp-r -i.^rwra t , Buteisc 
7 yyzmxmm-t h d c/Ac^spt , 
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y • *yb?-y • ^yb^mttit, mi?-y ■ 
mz?-y ■ xytm&Dc/Acgemgwm: 

mztu&siMEtwsai&issem tx mii-th a c/ 
Dcaatfffc. 

E*»«awflE(c3Qft txmmmy yrizwrni-zm 

Z&jL&ZblzX^X. fflffift«9>r*^E*TS-fr6jS 

K»rr & d c / a c sum fc . 
i7> rA*nnrc& -> x . 

fcH5IEDC/AC^S5«!0S^EB^J:Ti:O^'f 

^t, Buie^-v • 5j-7i:BuieDc/Ac^gporax 
[ n$m 1 1 ] mmmmmii . Miaeffi^jffli $ n 

^*5rH««ic-fe'olc«|^-rS> lf*3S8*^ 1 0tf>^ 

[ mtm 1 2 ] MiBp7t$ijfflia5{i . msmniHm 

£WKDC/AC^«teg»*-S#«i:l/t7* b# 

[it^a 1 3 ] MiBScm^ yra, mmtt-t&mm 
mmyt ; y>yx'h&wmmsfrt> 1 oowta^-otcie 

[000 1] 

mmm. mmmmnmm.ftyyy'mtitm.yyTtm 
mmzm-h. mz&mMmmm^x'yyTimttt 
zmmwizmtz. 

[0002] 

ift*8ffi] m^yyrn. tefmrnzfrKxtymtm 



[0003] $ 9M^>M^mmmmmm^ 
yyytK m^co^mmcommm^yyy'izitKxm 

[0004] — tt^Wvf/U-Ctt. A* 14, 
$ fc-f-?> £ i: tfl&thhlxX . *^<7)^Wi, rffM 

zbtfx'zz. mmwst^wai. mmmmm&^^y 

^tzum. ttb%mimw2tuzw±£&%mMtz 
xtt&fzMzmmmim&zmm^&xmtf-mMX' 

wren* a*. aat^TvojBfcuu 
£%>i><r)X'foh <?>x\ mmcox 3 

1,2, 3 fcit^4#^) . 

[0005] 

1 ] nrn*?- 11-11148 

[«pffc*3K2] #fF^2 8 3 1 0 1 6#^fg 
[1«RdK3 ] #m*2 - 19 9 7 9 6-^« 
[«aW3K4] #M2 0 0 0-2 6 89 9 2^# 
[0006] 

[^* J jg^LJ:di:-rSiia] WMcom&bm 

mizm?<vm&mmftft*mmLxw$.zz&ttz^b 
^o3.-*f-cD-~xizmtx . wMmmitmzmmL 

^ <»iw:iti > . LfrL%tft>. mmmo'm.mmft 
yyTx-m%?im%i><wz, ^$.t*mtztix\,^w 
immx-bz. 

[0007]^^, m^^mm^mMco'mtyyy 
*m7ttm~t&i$&. zcom^yyyiim^mmmm 
%3&zmifcLxm^t>tL2>zbtf§>\.\ z\<nm^r. mis 

xiiyyTtfjEmzmxjmx'Z-r. ^-yv**%.ttz 
0 . ^7 yy&tm uz< ^b^-ofz^m^±t^ 
zbtfh& z b z*mmm$>i±$g%(omiiz£ vnn 

[0008] l&Ltzmmiffik-f&fzSb?) 
1>(?)X\ i-y'y^Ml<OUz<$ : S:m±L, 2c5£3rP 

mi^mmTi>mm.mmyyy°mmm. mmmm 
nmtxy yyaxx/tmy yrmmm^m-t^ z 
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[0009] 4fc*swiHL &mmztvfiiw&>mM 
mm^m^mLxm^^ju^-^m^L. nmy 

[00 10] 

yyymmmt. mmmn.myyyb. m%mzx~> 
xm.mm$titz^ms^m.m.mmzm^Lxm^-t 

J&u mzmfflfowzizxix. mMmwMfcm? yy 

zmtrmfflt xmimmmmm.'y yy& WiXmmt h d 
c / a c ^wim b. x BuifiDc/ ac %mmz . jswtjwisi 
t t <Dit^ih mm^m^- zmjiTzmx 
fflw&t zffi£&mmmmm7yy°<mmwx'for>x . 

• *7fc£&aju mm-y ■ *y 

Huffi*-^ • Tf^hMIBDC/AC^mgpcT)^ 
[0011] &&^£»fcj^c;:fc^T. mrfBDC/ 

Ac^gg{±, mismm^mi±^m§mmmm^yy 
^muLXjmzitzmmffit. mzmmfon&oft 
lx mmmmcm? yy zrm-t&rmfflm 
t x-mEmmmscm^ yy* mxmm-t h „ 
[0012] ttz. hzismcmmmizti^x , ktib 
Dc/Ac^mspti, mtmnmsm.? yy&MT-?& 
mfflmw&izm£m%.w£?:m& lx mimmmkmy 
yyizepMt^Mmmt , mmmmitm? yy&&. 
*t l&v mmwmi± izmna.ffim&£3£M ixmmw. 
mcm^yyizmirt&immffitx, mmwmiM 
yyyzmxmm~?&. 

IBDc/Ac^gpii^ ^< t tiom>f yf-y^ 
»^£3rU MIBlSgSmff 2r^^mEt^ LTKflB 

m^coy-h ■ v-xmcommnzzzzkizz^x. 
mmmmmsm? yy^jm^^mimmt mmm 
&tm?yyi,zmimmmj: o fc^*^«ss*aLT 

[0014] mawmmt. msBmn^m 
^zmmDc/Ac^mmzfcM-t&^&t Lxy*h 

%yy Srfiii. •& i fc *>U£ L v>. 

[0015] ^WteffSTOBBas^ffi&fc^Jrrii, 

yyiz-mmmg 

&*mw?&mm&t. mmMtmmzmmittm 

Ztitz u±b . tifie£K«ff3t%? >7t ffIB Ml 



antEfcSfiftLTaj^-riAc/Dcsaftajt, buIbi; 

T. B-jfBiS«ffiSc«7>'r^^:T$-ti-|»^:TWStBufB 

tenmim^yyzmtt^mtmffltxmmmmk 
n-7yy£mxmwrt&Dc/Ac%Mmt. buIbdc 

*>b?->- *yb&m&L. mii?-y ■ *ytm 

t. tm?~y ■ *ytmzT)c/AC3£&&cr>mxm 
[ooi6] mmmmmi. mawmmmi. m 

[0017] 3M«Bfc:«4«i<oiW5y7-j«*r«il 
«E*iSa«Et:3QftLTa}*-r* AC/D 

mmmm.mEimmmmmiz^mLx. %msmwi 
VK^mnsmyyyizmnLxmT^^mrmm 
t . msmm®mm<?>mit:&± LxmEfom? yy* 
fflHT-titHffWflBt x-mimm? yyzmxmm-t& d 
c/Ac&smt. wsBDc/AcsanaK^ j^rng 

mw&tzffiz.&im7yy)!mmwxb-?x. msm 
x.mwmz. mmmmztiti$itimiEcr>?-y ■ * 
ybf-y-xytzm&u mtw-y ■ *ybmi 
vc/Acm&&cofflxmm<7>£Mb<7)?-( $yfb. 
msZf-y ■ *y bffiMDc/Acm&g&ffixmmco 
mat * s y?b v-rtimz-mzim-t & . 
[ooi8] *mmzffiz>m2<?>mm : 7yy£j;ms 
a. tmyyyb. mftmzx^ximfflwztitzim 

wtm^yyyt^j-r&^mwn&izwiEmwM 

^^LxmmMyyydzmai-^MJmmb. m 

immy yytwt^ ^mmw&izfmdMsm&z 
m&Lxtmtmy yy^mthimimmb x\ mm 
fi^yyyzffixwm-r&vc/Ac^mub^ mtv 
c/AcaE»»fc. Mm^bimmmbcoit^x.h 
Wftm&iE^£mx?&m%&iw&b£ffitz,tm.yy 
y.mmm.xh^x. mimymmm^ mMZ&mm 

ZtitzimMKc?>7-y ■ *yb9-y ■ ^ybtmi 

l. mti-r-y- *ybmdx>c/Ac$m&<7mxm 
m<»mb<»?4%yyb, mi?-y -^ybwm) 
c/AC3zm®(W3xmm<?>mttbv>?<i s yyb^ 
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[0019] #«Bj|fcffi*ss3<?X8m5 y/AMl 

«ESrB8WE(cSa«UT{iJ*-r4AC/DCS3«» 
4*&< fci l^X-f yf-^fg-T-ft^fU BUlfiffi 

stiff *isa«?SEt:sai l x msmm. ? yy-iz® m-t 

m&z^i&zbizx^x. mmm^yy^jm^it 
hmm^bmtiWM^yri.zmt^immii o t^* 
^mmzmixwtt^&mttmsbxmfimm^yy-z 

94%y?b. mt9-V ■ :*7i:l!uf5DC/AC^$ 

%tnffixmm<omtit<r>7j ^y^bco-mm^-Miz 
[0020] jfii$r3ai#!Bfc:*N . tHfeitjfciwww 

V • *:?fc£#l£HU HtilE^-V ^Vi:HfneDC/A 
C3S*»<0lSlttiB»<0j£fl"i: 5 Vi/h . h5IE^— 

y ■ * ytmiDc/Ac^m&wmxmmnmTtn 
*4 5 yftnmii-rixAzmnmz-e mzmft-tz. 
too2i]ifc. im%mim&tz&^x . inssig 

MflPaUi* B?IEP3t^<i-§-SrBufEDC/AC^agp^ 
[0022] Sfctc, WafclOBBJBfciJVvr . huIESSc 
[00 23] 

^wmmmmmiz^xmM 
tmi-rnz^A.^ ^mzhtz^xmwmLtzm 
mz^x&^h. 

[00 24] H8tCijr$\ Wl^tHS 1 (CfcltSft 

emm.vyymwmi. 4 y^-^m^m^mmi 
*&txmfcthmm$ztt3y&*m^x&*) , a^s 

sola <*>mna) wstT«ft7>:^>BH£$£^;t6 

[0025] Hsjc^Lfcjw^yrjjwraaBi. *»& 

«H 1 0 1 £8M3*i£ffiffl»m§gX 102L iSiHiS 
%£§£Bl 03t, f*7yn 0 8tSrfll^-CfcO, 
$ ^l:ffiffifllfftS^«lA £&tiJ-r s t&a^a 1 0 

9. a xr/. myt^yy^iatf^mtii-r^miii^i 
1 osfiii-ovg.. tfzmmwimimwi 03a, s/u 

1 0 6 1 , Est'fiaraftmE^Kffliftfciaaft-r 



1 0 7tt, X-f y^-V^gPl 71t. X-f -y^-y^l 
0 7 ftfcjffll-f Sfi^S-^S^ii*IJ»SP 1 7 2 tfrt>m 
«S<ltV%4. 4fct*»*ai 0 912. ^»L^#il^ 

Kjet-c-i 1 0 iv&mMW&nmjjmmt 

[0026] i^>ffl»»3«k*5j:fci4W3e*a'rtt. 
-r >x-?v>x4 v-f-yrmm (vwmmk) 

tfihh. %ht,z. 4 y;<-?e>x4 yj-yrmmLZiz 
^smx'^tmt&tiMzs-j xftrntmrnb* 0 . 3 

*hj5ra<5r*dfctf«J8*3ivrv*4 <«?ifcfctt2> . 
[0027] 4fc8*?3HJiarfti: LX . «8b&»i5><OSS» 
ft h 5 4 T -y J? T'fiffl3HjP L ; $ h lZ±WmiLiZ 

tbl}** y<-?®mz&%}L. ^mm : SLiamM(M 

7 yT\,zm$rr& z t x? yrw.%L&fflm Lm%t&& 
nmmr&tfbh. znimmwttxiz. h 
?-(T y?<vmmft£xizfr3vxmmm< lx^< 
bum? yycoiLhmz^i- ? v *mcomMkifi£.-?& . 

*fc«iw-*iW5 yy^mmizm^ b , jscm^ y 

[0028] ^CT)fi[ffi$IJfflI^lCt5V%TIB7tft^< 

sCi: lx. 4 y'<-?®$$cr>xj 'v*f-yymmL*-fe 
t'LTfcl=. '7^-y7m-<?)*y&mb. *ymm 

[0 02 9] L*>L***£». i<0|BW3B»*iCftfflv^'r 

h 9>f T y ^ t J: Offi»*J«IS*l.>t 
nm<D?-y -*yb. ?-y ■ ^ybizmmLX^j: 
K^zblzi. *). Htm.? yr^TC^i^K-* 5 

m&ztvk^tz#>b%Ltz. zzx\ mmbi±. mxm 
^m^b9~y ■ *y/9-y ■ *yb&mmmz-m 
LX^&Zb. fo&Wtmz— fecDTiimfflX'HiLX^ 

hzbxhh. ntz, mmm&ftvyy-izfc-oxiz. z 
nmnmtft? yy\,zm&-?hm%x.*)\s*-*4 
-fms&coxj •vj-yym?z*y, *yLxmzmm 
xa -yi-yrm^zxyLxmmmmityy 
y-zxmmthb*. m^mz±%^n.%^)v^-<7) 
i&tkiiZmb-t&tf. mxm&m^&miwztifzm 

&co?-y ■ *y/9—y ■ ^ylzmmLX^^b. 
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9-y ■ 4 ^y^zmMLx^y^hzb* 

[0030] IXLcnmii: 0 . &mffl® 
W£<F>9-y *y/?-y . *7<r>7 4 $ yy^ n h 

t **«WfcHJWS-fr&il3iat!l«i|5S»j«^4i t fc J: 
[0031] £TF. 0ffi£#B8L&*<£, , *HHBfc i & 

[0032] mmcrmm Dim *mic j: 
i izfrfrhjm^yy-jmmmnffi&zmi&m 

[0033] ^mmcomm 1 cotm? >~rMmmt. 
mmmm^t? yy-3t. mmwm 1 <?M]£HfflM»t 
hmnt%i2b. m%mms2X'mmmztitzw&<7)? 
~y ■ *y&£i/?-y ■ *?i,zj&txmwmm.y6?y 
y°3*mmwt&m®&4bxmi$.ztix^&. m 

1 ti. mtli 60Hz, 10 0 V0)35.mMMX'h 

[00 34] MI®®41^ AC/DC^gP5t. D 
iiTS-5AC/DC3SH«5» DC/AC 

>*-f&&£vm]mmb^ommT$mztix^z t, 
Steffi 

[00 3 5] AC/-DC^gB5«, M%gg2£>4ttt& 

[00 36] t^DC/AC^gP6«, «S«2 4, 
y^@SS2 5, SlftlHlgSl 1, MOSFET1 2, 

l 3 , ftfijiH y?9?\ 4 „ ^jgffln y-r>-»M 7 , 
1 8fC1S^$^TV^. ftJRfflny-ryiM 8fc. IS 

b^mmziy'ry-v-i 8b<7)m.wm$&iz. ^Mm^yf 
y*ri nzmmwiztix^h. mmojivi 9b$m 



wm^uy 2 o bx-mmmm^y yy-3 zmmw 
h. 

[0037] ^matwmiM.. «*»2<cfc K>m 
#wzttrcmm£AJi-?&mmimmAjj&8b. ? 

*Yi]??9b. P5fc8HWt-^£DC/AC£8tgi56K 

eart*M3te»^m#aj 1 0 1 Tm&ztix v^s . 

[0038] 2|c^BBfctJV^T7* h#7"5 9 

<-^7fy/|fl2, 1 3S:|g|H-.g.lEKl|51jKl 
1 5 < W3St3£*r & tzfrX'h h . 

ZWtzlsbcoy * Yijy"y9b LTti. 

[0039] 6iT. ^mmcomm 1 <7)i6#(cov^-c^m 

[0040] ramjjg 1 c0ffi^*ffifiP3tS 2 T'<2ffl0J 

[0 04 1 ] AC/DC3m&5<,z£~>X¥mitZiltz 
WtimKli, DC/AC^g)56<?5MOSFETl 2, 

1 3<7)m>m&i UK 9m*2 4<nmmw3kf 1 
(Hz), (omtixmm^ti. mosfeti 2^13 
&?£E<,z*y^ *7^&z.bi,z£*)m l mwm.mzymz 

I3yf>tl7, 1 8. 9*^^rS*Jg 

0B(-EPJn$ix?»„ zzx\ mm&m^^yy'Sit. m 
i^iH9t *«ftaw/^r 2 0 fc x-ffif&ztix v ^ 

*t*«afc ioti«aa»^7'2 oi*i{c^$ni, 
^mm^uymzmx^itx^mtA'^ (m^-r) 

[0042] =5rte, i^o^-, P3tS2T-iiffl$iJffli$ti 
t&E&f-v ■ *yb?-y ■ *y<r>?<i syftfm 

in) . «Ms««at7-e5^s*L7t:ssjiaB^e^ % x-f 

■f-0B2 5fcstsfiTv^jHia (*ymm. twm 
wmtft^yycommm) iz. m t 

MOSFETI 2, 1 3cO|gi!;15IS&i 1 $r^->$ 
ZtllZtt LXmft^m^tfZ. -i •y^0SS2 5(Cg 

ycomtmm \±. n v+mm^sxybtc*). m 

OSFET12. 1 3<Digi&[sIS&l l*^7t^. X 
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-f v J f-m&ifi*V<DWif&*. MOSFET 1 2 , 13 
Wtitimh*), .TfUCfStTMOSFETl 2, 1 3«0 

[0043] wx&m» i <r>w®z^ ^x^ lp t < 
[0044] &t. m i Rt/m2 imkL%tfhmft* 

[0045] 02^a«i. P3tS2TMffl*Jffll$n^ 
-fl@3t«lffliaJ7coffl3fe*iJ1itPfi#A^aJ8fcA*$ix. £ 
#79 9*lfflW-&tf>fcjii3*WE <W;Uf2V) fc* 

mi,xy*h#75 9£mazti&. m%&2X'imw 
ous) mz7* h*7° : 7 9t l z\Hnzti.tz$&tmr- 

HaWMtt* . i e>*W F<D*Jfcfc: J:D7th*7 

5 9 sr»nw* \-7>itx9frt>^ wemw&m 1 o 

CliX{Cj:->TDC/AC^gP6S0MOSFETl 2, 

1 3wmmmLf 1 ( h z > -caws*.*, ^omjk 

ix&b. 7*h#7?9*itl,TX't <yf«IK2 5(cfig 
<7)MOSFET12. 1 3«0iBiS*^jt-r&„ 

[0 04 6] i^idfcrLTiUiae^Hi-^Ojry, *7 

£<3«l£»4Ht^>*# (H20b) tMOSF 

eti2, 1 3 <rymih<rmm^^h X o c — «t 

LTMOSFET1 2£JK»3&W\ iOMOSFETl 
2<0HW >m$$.<7>WLBZ , miffi$m*}cr>WlB ( H 2 
) fc«ffaWSrftat=;LT. H 2 Odc^ !_,*:. MO 
SFET1 3<7)FU4 yWfiii>. MOSFET12l:S 
LT02<7)c^t7ti><7)fc|5l«T'$>«.. *3t, M2C0 
die, ^WH^^r^tOSBBfcJBfc^Lfc. 02 



CjS LtzX olz^ 7th*759 Srfijffl L£9i%iM0m 

i*Wi.vhzt<,z£*), m^2izXK>immm^titz 
n&.<n?-v ■ ■ xyiziEmizmmt 

TMOSFET12. 1 3c0lEiSfr\ *?Ztl. 

fcti. 7*h*75 9W4^')M. £*>T* S 9I$ 
O^lc J: 5S^HBlW3in*^«*ll« ! SrlSI«l<Oi b X' 

[ 0 0 4 7 ] 1 commmmfty vr 

fctJ»t4DC/ACSE»S»6Ttt. X4 v+VfXFf-k. 
LTMOSFETSrffl\,^_>A>\ ^V-hyyfxytm 
^fz h<n>X'hr>X i>^>f&^v>„ 
[ 0 0 4 8 ] £ £f, 

5 yrcft wc ^*thiss4 ***iTOaje5 3 ewan 

ZtlX^h I SNtffOl 3. 5 6MHz^litMHz 
fcJt^St, lMHzfcTF (flUfef, 50~500kH 

X'hh. £-T, 13. 5 6MHz^fc<iScMHzC0j:3 

mmmmm^coimt^K^^xLio. &tz. y> 
Tfrbmsittzimmzti&s-i x-h^mmy-i xnm 
at. mmm y 4 xwm#;izm l v mmtfm^zxmi- 
t>tLX^ztztb. znmmzyvT— t&izu. mm* 

0S±T-A^^K»i:^:S. — 50kHz—lMH 
S 1 1 fc fc» ^-3;<0/h£ v>atH*«ffl-r* i t jfifiTffi 

ttchtz#>^ ^xvy^>f5£xf'm.v&mhztti i x' 
m&tf±zi\ tztzt. i&mcoBBv>mmm&t 
7V7(i, lMHzarcommzm^-r. 13. 56m 

[0049] jii±^^ £ 0 izmm<y>mm 1 nmmy > 
rmmmim^zt^*) , w^2-c'ffiffl$ijffli$ 

[0050] W±^^*l6BfltC^S^Jte^ffi 
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ztmrc%<. ®.mmztitzw±cox>mm (mm 
mm) izAjjzti&njiz . znwmzmzm-ox^m 

*). fan? >y\<ow.jj®t£WffitK mmmztitzm 
s^mmmmx *) i>'j>-%<%z>fc*cr>mmimmmz 

[0051] < mm<mm 2 > ^wnnmmo&m 2 tc 

ltjoo. ^m^«i bimmmu nm*^ x^ 

[0052] 2^^^#Hji<DBJg 1 fcS3r->T^ 
&j5Ji. 7* h$y"=7 9lzmmcO&Bl<7)7* hilTy 
9 J: 0 4>il*>±*iOS?/ir*> T* ^ '3B^^c7)^V^^,cO$■ffi 

> ■ xyizguz-fen-nxBsmz^^xDc/Ac^Wi 
&6zmmzitxmzsm}Ziiz>. -^co-m^rati. 
y*Y^y^9^^mmx'h'>x. mmx^^.m 

[0053] <^(c, hi 0 £i>tt,z*mm<r)&m<7>tsim 

[0054]Hl0aHd £T'<7)i&^$:^-f HfcrfcU 

^.iio^aij, m%&2X'&.mmziitimm<r)m 

mmmz it fcjfi-cfv \x& *) , #*5r 9 %PiJK* J fi : i5fLT 

[00 5 5] Hi 0«b(i, 01 OOaCO^o^fifflSfJ 
*S*ifc*jEaVStfTIIIW4 1 A* b £ . iR%Mff 

& t>e>Mj/tm^mm±mf§A t ramtix dc/acs 
im6izmt>tix^&. 

[0 0 5 6] Clfl[C#V^DC/AC»S6(7)X^ 
^fftft^MOSFETl 2<^)HU>f vmSSti. H 
1 OcOc^-t-jiOtC^S. MOSFET1 3 COY \/ 4 

>mmi>. mio(?)cx^zti&i>a>batm-x'$>& 

[00 5 7] MOSFET1 2, 1 3<?) F W 

[0 0 58] totfU MOSFET12, 130KW 
^«SE«, *SHfiS^3t7 >-T 3 fr'jr&tJrT & tzibiz± # 
x*7Mf-£^i: Hi OcOc IC^-T j; 3 fcjirtrr 



tl&ZblzX*), MOSFET1 2. 13<0KW>1 

WM^mmensifi t o 1 1> « v *RarcD c/ac^ 
[0059] **«<ojB«Tti, mmmiitvt&tfflt 

mmxity * v*i?=7 9<nmmm^mm\^x\^i^, 
Mmm^b'im^x-rnmm^mfxtm^^K t 

. -Tix^raA t *«2SSWE<0— ^WJ: "J fc L»v ^ 
IStfHtett, DC/AC30«a56O|S»aHBO^ifl". M 

[0060] ( 3 ) *$&flj§tcii ^ mmnBB 

mfom^zim? >ymmw.xh *) . mzmmcm 
mi (omwx&vzmisLbmMLx^&tf. dc/ac 
%&&6<?>mmzt$\,ixn%:^x\,*h. 
i o o 6 1 ] H3ii» ^mcommcomms^ztufm 
«7 yrmmmcoMm^m^mzmttzt <nxh 
mm&mmi bm—commz. m—^^ntx 

[0062] H3tCfc^T. DC/AC^g56(i, ^6 
SSP24 4. y^-lHlSS2 5 5, SaftHSS 1 1. MO 

sfeti2, i3, *mm4>y??i4, mm? 

4 4(1 %fiAnob^f i (Hz ) (DftjmAt, 
mwm* f 2 ( h z > ^jggpB b x-ffifcZiixa *> . 

t^*. igiftniKi w@g*<m(i o*^»3e 

*S*«W^>f -yf-HI»2 5 5ta^S#t4 1 #{C{4^ 
«a5At««S$^. ^^KiftHIBl l(±, SBftitti? 
»1 0*^M^^fg^|EU,[HiJS2 5 5fc{IJ*S*l.* 

^bzizimm&Fibmmzti&mtfLbz^x^z,. 
[oo63] &T^mcoBm3v>wm<,z~o^xi£mz 

[ 0 0 6 4 ] *£ttOJBS 3 KtJ V t> 7 
*T^S{4. %tfeo»e» 1 co^g- 1 [SI tT* 0 «S LTIK 
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[0065] mf6&2frt>m%fflm%mzAJizti&m 

mm i wmstm^mzm tx-h m t^wnm®-? 

co066] mmmm^x-tin&i.zAiiZixfzimm 
wztt-rz9E.fr ^zmmmmix-m^tzx a izy 

ynmytm^m^&ji z t a*-?* & „ 

[0 0 6 7] 7* h#yv>9<,zf*]Mzntzh : 7>-!;x? 

x. ftmmmitff khz) x-h^m^Atmrnm 
sn 1 tfrmmztL. 7fy/ffiti.MosFE 
T12, i3«±. »/+>7fmm.f 1 (Hz)t\ 

[0068]-*. y*h#77 9lZftmZtlfzb7y 

isx?£ftLxmK,m^im-tfx-i -y^m^2 5 5tg 

[3&&2 5 5£fcVvC. fySSi£fSC#f 2 (Hz ) T'$>i» 
^lggPBh»[5l8|l 1 fctf&l^fU X>f y^-^* 
f^MOSFET12tl 3«. X4 •y^^SSm 

f 2 ( Hz ) t\ 3S5t=. fg»rr-&. fcrtfU 

»f i (Hz) t=jt^Tffi<ig^§*iTv%i,^46, mm 
w®t=7>?3<7)fm^-i >v \ 9*mjxhmm$m$i 

#$C**f 2 (Hz ) <r>timmUfrl 9SriiLT«gS 
f 2 < H z ) OfflftSrCHL £$«A/P:/2 
^LA^t&vvitPfeT&S. o£ 0. f 1 (Hz) CD 

>?. f 2 <Hz ) <om&.t>K siifat^yrs^M 
[00691 mm<mm3<vmtt?)mM£miiz>fzif> 

», MOSFETl 2<VVU4 >mm.<OWffi. teXT/M 
[0070] 02cOci04c7)cfc5-itK-r«.i:, #H 

ttajgn 3 <o j: o {ztemmyt? yy 3 <ara«n«iBfc . 

^mttmfflizmszzffiZK^ms (H2coc > t,zttK 
xx o \> ^essta *>±a* ix^&zt mtfrz, . z 
tut. rmmmiza^xi>mmmm^y2 otctjv* 



hm<%h (H4Odc7)5Bttti7JC0A*>±*<0*\ 02 

[0071 ] BLU^feaWQfcOJBIBSCOfllJftt-riC 
fcfclO. t^BHeK^TS^MeSrSK LT. DC 
/AC^gR6C0MOSFETl 2. 1 3fr'$mrtZ>* 

[oo72]=5ri>, **tttfWK»-en, %MU&<omm 

»f 2 (Hz) f£igl3SAOJ3«f 1 (Hz) J; 0 

(Hz)i«, fasssAco^sasf i (Hz) j;>9«<t£ 

[ 0 0 7 3 ] ±EI6»<^»JB3T1i. ^Tfflffl 

fc . fflKnamfc-c. fit. f 2 tic 

)VV2 0 ^Sth.l»ffiiS»m8S*^T^cS[ixl»^a 
MalbX\ MOSFETl 2, 1 3cDy- h • V-XH 

ttmmizfomj<)is72ozffifr&nmiim%itf. mm 

^z^ttih^mmmx 0 =5r4 J: d LT 

mmm.3 1 mi%Mmznz> z t vx-z h . 
[0074] mm^mm4 > hjs^ss4 t±. *«w 
<vmmmMiz&&mnm%m7 yrmmmx-hh. 

ft UTRifl 

[0075] 05ti. *^cO||Jfic0^ffi4 (Cfclt^il 

«®ssc«7 yr^crnaoiHigsiaT'S)!. . 
[0076] *ititt7yrMiiii. 

3fe5>7°3t. A*«E*i»iffl*iJIW*ll3K«2i:. «f 

%m%%s2 izx ^xtiLwmztii&E/r>9-y • 
t?-y • *ytcoMW\. -tzfr-hmmmizmmL 
t. mmwm£ftyyy°3££.mm-thjm\2i8Z4 
kfre>ffif&i$tix^Z>. 

[0077] OT. *Hifeco®«4co*«SiScS:7>'T 

[00 78] ^riTlElSS4(i. AC/DC^Mg|55i:, D 
C/AClEmgP6t. «3CM«»7i:-C«J«$<l-CV^ 
S. 

[0079] AC/DC^g?5<i. J*"* *— » 
v-'DB 1 fcflfl?3>-T r >'-fC2i:Tl««$ixTV^ 0 C 
C0AC/DC^g|55tC. ^A«SI*ilifflcOffifii^t^ 
R6ih7 ;P ^ ? fiT v t i v> „ 

[0080] m»>'A7J i: . »M£S 2 Tfflfflm 
ZtltzW±ii. AC/DC^M^5cr)^7j--Hy; -y 
y'DB IT'SgiCSil. § ^CDgnyfVtC 2T'Tjf 
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[0 08 1] mz. DC/AC$m&6com!&tmftt: 

^m^&D c/ac 6 izm bti-r . -t%h-h y ? 

y : JX?Q.4ifi*yXfo r ) , DC/AC^gB6(OX-f 
7f^«m^MOSFET12, 1 3tK iEt&L 

[0082] tsfflmm *^iii3tS2(cA^$^, 

3>f>tC2, DC/AC^SP6^MOSFETl 
3 <?) h v an y^y^c 4 RV f- ^ - v tfy y ®S&m& 

[0083] b'J*"3 y^y^C 4 c?)ftmW±tf1- x + 
-yj*-VZD4<r>1-iLl—nmzM-tZ>t. J£$tR 
2, R4. RS^ilLTmggtfWi., MOSFET 1 3 

coy-h ■ v-xffiizy-hw±tmt&$h.Tt. mo 

[0 0 84 ] MO S FET 1 SrfXyWBlZ&^fzm® 
it. ^3>x>-9-C2tfO«JE^«««ffJ:')fiV^ 

€ifl#>£>fl93fc£§2. £*ol3AC/DC^gS5£ 
tf-LT, gmay^yy-i &; \Hy?>??\_\^ 
Wmn4)Vl9, Y y yx C Tc7) — iX^tslScC Tl, MO 
S F E T 1 3 Sril LTm^#Wl-S> . 

[0085]—*. h?yxc TcO-yc^C T.1 SrgfE 
ftsmSSfcrioT, h5:xxcT<7)-<£^|gCT3t;:SS 
#*JE#*?&£ MOSFET 1 3 My- hmE£P36 
•t h Z t #*T'£ & tzib. MOSFET13Jijj- 

[00 86] L#*U F5^XCT<7)##^5rS[^^^ 

Sffc#*^J&ftlU h5>XCT^-<Ji:^CT3c0fS 
^mE^tSKSrO. MOSFET1 3^'-h«E 
^g^-C^SK^r 1 ?, MOSFETl3l±*7i:^5. 
[0087] Sri}, ^>xCT<7)-»;#iSSCT2(;:ii 
M£il&MOSFETl 3t. h7yxCTOZKti 
CT3Cfl?^MOSFETl 2cO^'-h ■ V-X 
ffltzm.tl&nffi.cr>Jj\iiV}m%:Z>tzlib. MOSFETn 
ifi* 7W&t,z?c& MOSFET12 YW&tf 

_t#-fs. Ltztf^x. frfr2>w&±mzx^TMos 
FETi2ii *y*mt%&. 

[00 88] MO S FET 1 2tf*ytt.mz-%& t , * 
SEfcL MOSFET12. N5^CT, -YV^^L 

1 , n y?y~rc l 7 , nyf^tc l HzmUzmm 
Ztitz. ayfy^-i &tWmn-4)Vi 9crmMmW&* 

y-'y^c 1 8 , c i imfmmmjv 1 9 tx^m-t 

[0 0 89] WSHhyyxCTcD&mWtZ&l 

&mffi&tm)tii-&k. mm. mm.Yyyxcrcoar^ 



■f&t. - tt?£®kCT 2<7>&j]tf*£<%:*) , MOSFE 
Tl 2fcy-h*EE£tt&-C&*<**. -ToLTMO 
SFET1 2{i5j-7««fc^«,. 

[0090] mk. ±m Ltzmttzm <oM-tztx\ m 

OSFET1 2fcMOSFETl 3(Ci3V^T. WOmUL 

rn.fi (Hz) . m£&2 00 (kHz) T'jf yvmt 

[009 1 ] £*UCj:-?TDC/AC^gB6<7);£g0 

tmzntcMZit. c\(ommmzx^x%mwm.>^ 

[0092] mz. m%®m&7 ^^m^m^m^D 
commz-o^xw i tt&. 

[0093] mft$s2Ximfflffl£tl-?ZW± (@4c7)a 
#!$) JgtfcR 3 0 i; R 3 1 tXy * YXTy 9<vm 

mizmwtcnE.kz&xoizftaix. ■ y 

^9w^ • y^x-Yizqimzti&kdiztox 

^Z>. Ltztfix. &mmztifzW±tf?-y ■ *y 
£ti&tmmzy*h*;y°y9<7)yyrh ■ y^^—Y\z 
^Am^iitzMKi^m^ix. y*b ■ ?A*-Ytf 
ZtilzXK)y it Yij-Ty 9<F>y * h ■ hyy : J 
x?izW8itfmi. y* hfiTy 9ft*y 
[0094] y*h%yy9tf*yktp&k. hyy'J 
X^Q4^-Xtfi* 5 €n(;5r^ byyitXfQ.4 
<Oai^^^^:gS{igEn^:V\ Z<7)fz>hQ4te. MOSF 
ET1 2*>J:VMOSFETl 3cr>*y. ^^igiSWJ 
M^Simt^ MOSFET12, 13(C{ill4C0 

c{^t^J:d^HU>f yVffitfmti. dc/ac^i 

[0095] i^tSs2 (Ci 0 timfflWZtitiWKtf?- 
y ■ *y£tixy*b hyy>tx?$:MLx%iiiz>n$(i 
a. {mfflwztitzm&&?-y ■ yt-yzn. y*b* 

7y9cr>y*h ■ ¥4*-Yl,zyA*-Y ■ yV visD 
B2^LT«EE*<EpjD$n^<^^^T^-r^, -f 

[0096] 183*312 K J: "3fflffiJ««PS#ifc«E*«^- 
V 3f7$n^>i:. 7^h^T7 9tc6PSD$tll.«Eii 
•fc'o-e&D, L»ST7t h^r5 9{i>T7*t®t^ 
Cl^re^V^T. hyy ; JX?Q4<0'<.—X< l Zli 

msiR3 5*ftvxm$m&tfm\\zix. Q4rai/? 
^«%««atti&. ci^cj; o«6tR 3tm\\izmxR 3 

8#*A&<I fcd&O. MOSFET1 3<oy— hSEA< 
MOSFET 1 2l4*7tt»fc$riJ. ismfiiSt 
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«/ W 7' 2 0 t;:l±flMmE##>*> =5r < =Sr 0 

[0 0 97] iOJot;:. fi[fflM«iSiifc«EE3&*. 

ET12, 1 3#M">\ ^^OigL. $£>£MOS 
FET12. 1 3tf*>. *yf&<VbmMLxmmm 

8<ODC/ACSaft«6rt«T<OfiK«»4H4, Zoco-y 
it-N*-HZD3, ZD4<7)^lili'K-. fititR6 
t7it- ^*-KZD3fc<9jliNi3fr»-"CkJ:^. fc* 
*>4»T'S>oTt*lSi^3fe5yr3*^y. Jf7$r^0 

[0098] iot, *SISft<0?g«ltC «k oT5t^HS60 
jgffi 3 •Cj**yi3»*fc B«*3Mfc& < »4»;ft4 Z b Its o 

[0099] (mm<7>&B5 ) 06ti. mmoBmsiz 
m<7)Bmitmtt:&£te. wm.*)V7i o otf-gmmx- 

mitm-nmmi. n-ftnzttvxwpnz'-m-t 
s. 

[0 100] EMcfcWC. MOSFET1 3<7)KW 

T>vi6tx-mj&.ztitiLc&M®m*mwi2tix^ 

[0101] i^L^LCJtSESg^nyry-f 1 6<D 

;py2 0 oatmmmzmz Lwmzmwth. &.m;< 
)V7"i 0 otfWMZK&bh t*mm-( ?i4izx 

[0102] *HS6coj^» 5 OH%MM8 7 <0fi|jft b ft 
#fi. »tft^>»!Bl<0«^i:|3|*T*4. S(«5>-r.^ 

[0103] (mmcomm6 > mmcr>mm6cr>^. 
m^yymgmnmfczmwth. mn±. *m.m<r> 
mmetLxmmMcommmm^tyyy^m^hif. * 
(omm.^mamz7jkLx^i>. ^mmn&mnik 

^mmcommBmfcy yycom^b -tzzbtx-t 



[0104] 07 izmLtimmm^mmt^yra. 

0DApB2 0 a£^fL. *«kf»^x0!itfr/Urf>' (0 
^*fAL/c^3ttt«0jfc«^'^7'2 0 XHHRZti 

temw&mft ? yy 3 1 . w * «r B»m«JB e 2 6 a* 
[0105] scm^y 2 o<z>rt*fcSALfc*«iae 

tl&J:*>U*?-lz£-iXfthiX& . »*=m>h 9t±. 
7i7-f haCBk 19atigl 9bkT«§iX'rt> 
0 . ft*» N'^y*^-r i PflASB 2 0a fcffiB $ *VO > 

[0 106] yT3fc. HISSES 5 4 k P 

T3*^T-TI>. 

[0 10 7] P&5 6£ffiLTA:ft£;Ji&3csf l ttE{2. 

[0108] sc«5 yrn **Mi<7)j; ^ tiim 
«£3bfc7 >-:r-e3r < *«K)at3t 9 yyxh ottris 

[0109] *Jt, *mm?>BBx°ii. mmmm^y 

t>n-f. mnmtyt ; 7yy3t&R®&b&fflxiz%-o 
x^&i.o tcWM? yymmm <.mnmcm?yy& 
nmw.) x-h^xtxw 

[0110] ( m<7>mm<7>mm > mm^mm 1 - e x-m 
^fzWM^yyc^mmi. fit. aw. u^«. tt- 

{, (O-Chtva b' A,%BVW h<DX'h 

[0 1 1 1 ] ^JHB^IMI^yrjSijkTiSHi. - 
>-Ttc|5Rfe$ix 4 i b ^r< , «i.«lt 

ses^f^ 5 yi><D£jmzim%ftmz'<7 
-t&mmmyyy*. mm^^m^mmmmz^m: 
fwsx^? htu^-thtm^myyy^m-t^ 
<r)Xh-oxi>$)m$k^. 

[0112] z^z*mini^?yy^%m#tim 
n^.b^h^Xyyy\,±, zm^yycoxoizttmsoi' 
yizmx#£WfiL%utm7yyx'$>^xi>£\,\ 

[ 0 1 1 3 ] iM&mri&m if iffl^ij»gi5 
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[0114] i9tiU«l fflXWMcoj!m®8& 

ffiXMMcog&b cr>?4 5 y Z t £S0 

LX^Zc^cDX'hZ, . ±I2HJ£c9^« 1 <rM$Lb M% 

7' C0«f£t'^&. 

[0115] m^Mmui ■ a. a t 

D C/A C^gp 6 (Cli^^-f-^JII.Si^^ff ^ 

^&s»K$ix, zco$ l jim]± ii20Hz)t, mmm 

»(120Hz) O£»P*BE£f|£-r4=a»»£0 

#16. £ON^?£MHIMMITO10£4'l/CDC 
/AC^gP6(CiM0, DC/-AC^gP6c0jj-^B#^ 

WN*-^0K<OX>f yf-V^JUS&f 1(520 0 kHz 
i:U X^f y/f f i: LtliMO S FET 1 2 , 1 

[ 0 1 1 6 ] 0 1 1 (cSOtlS«<0-«**Lfc. 
[0 117] 01 15ti:{cE9<7)Sc«7V7"^[ 

*TfgH<y}iM£i: *Ht fcov ^X ^HJ-r £ . HllaKd 

HtCfeViT^ji^T-fc^. IllWalt fifths 2 T' 

3feS2(Oh7-YT-y^«0^a^(±^{ciff^UTiD , 9. 
* 0 & v ^mzMffitohX v > 6 4QB"C& hZb & . 
[0118101 KDbte, 01 OcOacDJ^&fifflSM 
M$iuMKEE«<jAfliaR4 ' t^A^J $#ut t £ . Mzf(M 

ffligp7*^Dc/Ac ^mgp 6 tcji^ix h mm^m^ 

£^LT^&. 01 l<Oafcbfc£ibSrr&i: 

9-v ■ ^>bimmtmtix^\i\ 049, miem 

3rm-^<7)?—> ■ *y/9—y ■ 

[0119] itOWfat^-^B 1 1 C0bt,Z7jk-t£ o 
iZ^MLtibZ. MOSFET1 2 (££(±1 3 ) »H 
W -f 1 1 0 c co J; ■? tc^fc L , ^OSSHI&sm 

;W01 lcOdOidlc^ffcL, f-^y^f^-f 6. 
[0 12 0] M^2tJ:'9$^{caEv%p3t^Lrv^< 
MOSOSFET12, 1 3 «0 h' U -i V^mPVki? 



[ 0 l 2 l ] 4-. ffiffi*J»S#ufc«Etf>*-v • 
?4 sy/t, !TOJffligS7 ' *^c7)i@^ft^^-y 

y/ 3 3 fcT h J: 3 &«Slx*;P 

r 3 a±m tfcmwfr hftfrh i 3 Kii fc ^ f m*t l , 

[0122] sac, mmcvrnm 1 ojstm^ >rjsatn» 
^EpsDL/ct^w, fammmm. mxm^m^. mo 

SFETl 2<0KW>«86aVlfc|£{i!*<0. 
012<7)a. cStXd(C N -e#l-?^LJt. 01 1 
cr>db. mi2cr>db£imLXttfr&J:dl l z. mitSs 

2iz£ rf&mmzntcM&w-y ■ xyazixf?- 

>-*yt,z. DC/AC^gBcox-f -v^yrmTW 
-y ■ *y&xf?-y ■ t7^>f syrziEmzisin 
ztt*%mz%z>mm7yy°&tmw. ibdii. *> 

6. 

[0123] 

[^o«)*] a±wtwLtz£ot,z^ ^muzzztm 
yyyjimmmzxtui^ m^mzionLmm^titz 

9-y ■ ^yai.x/9-y ■ *?<r>?4 $y?b. dc 
—y ■ *y&£V9-y ■ *?<7)*n $y?b*mffl2 

%.%m%Mft*m%x'Z&. 
[oi24]$ t>iz. ^gpncotknyyy&tmwzm 

m-t& Zblzjz*)^ &%(7)£j;mWlzlbKxl&my y? 
atfjcOig*#0*x6. 

mm<7)\s\8%ffifmx'$>&. 

[02 ] ^Mco^® 1 c0jfcm7>-r^iT^tfc{tl»|lI 

ffi&JiVy yy<nsmmx'hh . 
[03] *»»otJ»t45afc«»«3<oflW^>rjSfl- 

[04 ] ^«om«3<7)JSt«7yr^:TgM{cfc(t^[a] 

S5fe<ti/5 yycr>w&.mxhh . 

[05] *fMB(c*J»ti!0tO»!|l4<»)JW9>rjSi«" 



(CL3))03-317989 ( P 2 0 0 3 - 3 1 \JL8 





"7° 


ua ^ y y y i 






3 3 




y y y \ x/a s *s / / 




4 




/VW^J 1 — lU-TJ 




-J 








6 








7 t 


7 ' 






g 




y -*i \ /J y y 




1 1 

X -L 








J. J? 








2 0 






LHJlfU^O <^Lr 7 7 7 ^JiWlJiyii ^ ©Oo 




9 4 4 

> Zi 4 4 






25 


,25 5 




t>*7^Tc7)»ttllT'S>-S». 


54 






[01 2] sot««!iii<ojW5^rj*i*raa«ctJtt4 


5 5 






somites <t V5 >7<7)m i &mx'h&. 


56 








7 1 






1 its 


7 2 








7 3 






3 ^MSb^^T (#Emfl£!Sc«7>- 


74 







[01] C07] 



J 



6BC/AC^^g}5 




4) )03-317989 ( P 2 0 0 3 - 3 1 v JL8 



















| 

J 








L 






L 


IlL 








d 




ri 








i 




i 


s 



[H3] 



4£tfriijK 



„1 

244 255 x^0% 




p. 



f s 

A 



9 7***7*2 



an 



Ha 



42 
14 18; 



-4- 



Si 



19 



^9 

i- 1 20 



101 



[08] 

104 105 106 103 




102 , -7 



171 



109- 



a 



-108 



110 



(5 5) )03-3 17989 ( P 2 0 0 3 - 3 1 ^JL8 



[H4] 



d 









i 






*> 


















km 








n 


d 


h 


r 




i i 


i 









[05] 




6 ) )03-317989 ( P 2 0 0 3 - 3 1 \JL8 



[06] 



6DC/ACS!»» 





25 


V 












§ 












fi 


y 




ft 






EI 
ft 





j 



mm 



9 7*M7*7 



S3 



! __ 

Hi 



✓12 
14 15 



sL-13 ,f 



if 

II 



A 



200 



[09] 



4' j^rtais 



24 













fl 










H 













72 

7i iqj^^l 



ass 



Ha- 



✓12 i 
14 18| 



.13 



i i9 ] 

If 9! 



[Si 0] 














\ 








\ 






At 




/ 

I" 




n 


i 


i — 






i 




i 




1 




1 




k 






£ia&{ftfl 




p 




1 

i 
i 

rt 


A 


p 




r 










i 


i 

i 




! 

! 





7 ) )03-317989 (P2003-31ML8 



imi 1 ] 



b m3tn*m* 





I i 




IN 




1 


N 












— b 

! 


i r 








y I 


k 








k 










f 












i i 

i i 















[012] 



c HroKHVQS 





N 








\ 


i 

i 








A 




H 


i 

i 

i 
| 

i 

=»- 




i 


J 


k 1 




i 1 




1 

f 

i 
i 


Li 




14 


! j 

i i 

U 


i 


1 




i 




i 
! 


i 

: 
i 



(72) mm w§ mi 

(72)^BJ# Oft 



F?-A(##) 3K072 AA16 AC11 BA05 CA16 DE03 
EB08 GA02 HA10 
3K073 AA12 AA13 AA28 AA50 AA56 
AA60 AA63 AB05 BA16 CC12 
CE12 



THIS PAGE BLANK (usptq) 



